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[Cliap. 475, Acts of 1893.] 

AS ACT y 

-'* TO PROVIDE FOR THE IMPROVEMENT OP CHARLES RIVER. 

t 

Be it enacted, etc., as follows : 

Section 1. The board of metropolitan park commissioners, established 
mider the provisions of chapter four hundred and seven of the acts of the 
year eighteen hundred ^nd ninety-three, and the state board of health, 
sitting as a joint board, shall investigate the sanitary condition and pre- 
pare plans for the improvement of the beds, shores and waters of the 
Charles river, between Charles river bridge and the Waltham line on 
Charles river, and for the removal of any nuisances therefrom, and report 
with their recommendations to the next general court on or before the first 
Wednesday in February. 

Section 2. Said commissioners may employ engineers and experts and 
incur such expenses as may be necessary to carry out the provisions of this 
act, and may expend for such purpose a sum not exceeding five thousand 
dollars. All bills shall be approved and filed with the auditor and allowed 
in the same manner as other claims against the Commonwealth. 

Section 3. This act shall take effect upon its passage. lAj>proved June 
10, 1893, 



[Chap. 67, Resolves of 1894.] 

RESOIiVE 

extending the time for the report op the joint board appointed 

TO investigate the sanitary condition of the CHARLES RIVER. 

Besolved, That the time allowed for the filing of the report of the joint 
board appointed under chapter four hundred and seventy-five of the acts of 
the year eighteen hundred and ninety-three, providing for the investigation 
of the sanitary condition of Charles river and the preparation of plans for 
the improvement of the beds, shores and waters of the Charles river, is 
hereby extended until the first Wednesday in May in the present year, but 
if it is not feasible for said board to make said report on or before the first 
Wednesday in May it is hereby authorized to report to the next general 
court. [Approved April 20, 1894J] 
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NOTES ON THE ILLUSTRATIONS. 

The Lower Basin at Hamburg is bordered by streets, promenades and landings. 
(Plates I. and II.) The bridge which divides the Lower from the Upper Basin (Plate 
III.) permits the passage of omnibus steamboats. The shores of the Upper Basin 
(Plates IV. and V.) are picturesquely treated in the manner of the banks about the 
Back Bay Fens. Both basins swarm with small steamers and pleasure craft. (Plate V.) . 

The border of the much larger basin of Charles River is generally an alley and a row 
of back yards (Plates VIII. and IX.). Only at the Charlesbank (Plates X. and XI.) 
is the shore handsomely walled. Above the basin the marsh banks of Charles River 
tend to bec6me occupied by cheap, ugly and unhealthy buildings (Plate XII.). The 
marshes and bluff in their natural condition (Plates XIII. and XIV.) are not unbeauti- 
ful, and when a dam shall exclude the tide the marshes will become meadows fringed 
with trees tod shrubbery (Plate XV.). The manner in which the people of London 
make use of a stream like what the Charles may become is shown in Plate VI., and the 
way in which light boats are carried past dams is illustrated in Plate VII. 
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UPOK THE 



IMPEOVEMENT OF CHAELES EIVEE. 



To the Honorable the Seriate and Souse of Representatives of the Comnmonf 

wealth in General Court assembled. 

The undersigned, members of the joint board, consisting of 
the Board of Metropolitan Park Commissioners and the State 
Board of Health, to whom was referred, by chapter 475 of the 
Acts of 1893, the investigation of the sanitary condition, and 
the preparation of plans for the improvement of the beds, 
shores and waters of the Charles River, between Charles River 
bridge and the Waltham line on Charles River, and for the 
removal of any nuisance therefrom, respectfully submit the 
following report: — 

The two boards named in the act met for organization August 
10, 1893. H. P. Walcott was elected chairman of the joint 
board and H. S. Carruth, secretary. At a later date F. P, 
Stearns, C, E., was appointed engineer to the board, and 
Messrs. Olmsted, Olmsted and Eliot were asked to consider 
the subject of the improvement of the river, to submit a 
report thereon and to prepare a plan of the improvements 
recommended. Mr. Eliot had been a member of the Charles 
River Improvement Commission appointed under authority 
of chapter 390 of the Acts of 1891, had acquired complete 
familiarity with the actual condition of the river, and had made, 
in a public document, valuable suggestions for its improvement. 
Dr. Robert W. Greenleaf of Boston was asked to make a sani-« 
tary survey of the district designated in the act. 

The members of the board have personally examined the 
river and its banks at many times and under various condi- 
tions. They have carefully considered the reports made to 
them by the experts employed, and have reached the following 
conclusions. 



viii REPOET OF THE JOINT BOARD, [April, 

The position of the Charles River, in its relation to the 
metropolitan district, has necessarily a very great influence 
upon the health and comfort of the people living in its vicinity. 
So long as the stream was comparatively unpolluted its banks 
were occupied at eligible sites by dwellings of the better sort. 
The increase of pollution and the consequent nuisance occasioned 
by it have driven from the banks those who could afford to 
establish new homes in more attractive regions, and the places 
of these have been taken by a population less sensitive because 
they cannot afford to avoid offensive surroundings, or by manu- 
factories that seek the stream for commercial advantage or to 
be at a distance from neighbors likely to complain of offensive 
processes incident to the business carried on. Even in those 
portions of the river where the vast quantities of salt water 
brought in by the tide so far diminish the degree of pollution 
that offensive odors are not observed except at low tide and in 
consequence of local causes, and where some of the finest 
residences of the Back Bay district of the city of Boston are to 
be found, — even here the river has ceased to be a welcome 
neighbor except so far as the views to the distant hills to the 
north and west are enhanced by the water in the not too near 
foreground, a foreground consisting of a poorly kept alley- 
way behind a line of unsightly sheds and stables situated at 
the rear of the lots on the north side of Beacon Street, a rude 
stone wall, upon which grow tufts of seaweed and unsightly 
grasses, holding as sponges do the floating putrescible materials 
that come in contact with them, and at the base of the wall, at 
low tide, a muddy expanse of many acres, marred by rubbish 
of every description. 

So many of the great cities of the world have made use of 
the banks of rivers and basins as sites for their finest public 
and private buildings and ornamental grounds that we cannot 
escape from the conviction that the disinclination to so use the 
Charles River within the limits under consideration rests either 
upon nuisances already in existence or the apprehension of 
danger to health. The river runs through the very centre of 
the metropolis and upon its shores should naturally be placed 
its most attractive structures, its monuments and its finest dwell- 
ings. It does not seem appropriate that this territory, so 
favored by position, lying at the very heart of our great city 
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and upon the borders of a stream not necessarily oflTensive, 
should be condemned to its present ignoble and noxious uses. 
If any streams or any lowlands are to be so used in the vicinity 
of Boston it would be well that they should be as far as possible 
from the centre. An enumeration of the people who are actually 
resident upon the territory which lies within a distance of two 
miles upon either bank of the river, throughout the district 
now under consideration, shows a population of not less than 
500,000. Here in the future will probably be found, as now, 
the bulk of the metropolitan population. 

The banks of the river and the exposed flats have become 
from year to year more offensive until, on certain portions of 
the river, the people living near the stream have been exposed 
to the disagreeable and probably injurious emanations there- 
from. So far reaching had this nuisance become that during 
the summer of 1892 a very large portion of the territory of Old 
Cambridge was subject to its influence, and a petition was 
addressed to the State Board of Health signed by hundreds of 
householders, and by nearly all the practising physicians of 
that portion of the city, praying that some relief might be given 
from a condition of things believed to be positively injurious to 
health, and known to be so offensive that windows had to be 
closed during the period of low tide in the river. 

The medical profession believes that the gases arising from 
decomposing organic materials are injurious to health ; it has 
not been proved, however, that these gases do produce some 
one distinct disease, but rather that the continued breath- 
ing of them lowers the vital resistance and predisposes the 
person exposed to them to diseases of various kinds and all 
degrees of severity. But even if the physicians are in error 
in believing such emanations to be a danger to health, it is 
quite certain that the owners of lands or houses on the borders 
of such foul smelling streams suffer a pecuniary loss in the 
diminished value of their property, a loss from which they 
should be protected if it be practicable to do so. 

In recent years it has been thought that the steady progress 
of malaria in the valley of the Charles has had a very close 
connection with the increasing pollution of the stream ; the 
careftil examination into this subject by Dr. Greenleaf does not 
show, however, that the cases of malarial fever have been in 
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sach near connection with the river as to make it probable that 
the contaminations of its waters have had any direct influence 
upon the spread of the disease. Dr. Greenleaf, in the course 
of a house-to-house survey of the district adjoining the river, 
did, indeed, discover cases of malarial fever, but a satis&ctory 
explanation of their occurrence was almost invariably found, 
either in local conditions not dependent upon the state of the 
river, or else by exposure of the affected individuals in locali- 
ties known to have become malarial in recent years. His 
observations lead to the same conclusions in this inquiry that 
other competent authorities have drawn in all parts of the 
world, that the most important condition to be sought for 
defence against the malarial infection is a thorough drainage 
of the soil, together with a maintenance of the water contained 
therein at an unchanged level. 

Two plans occur to us for the relief of the conditions thus 
briefly sketched, assuming in both cases that the Metropolitan 
Sewerage System, now nearly completed, will remove the more 
serious forms of pollution : — 

First. To dredge all flats now exposed, and to continue the 
embankment constructed in the substantial and attractive form 
used by the city of Boston at the Charlesbank, ultimately car- 
rying this construction through the whole length of the estuary 
and upon both banks. 

Second. To maintain the water in the river through a greater 
or less length in its course at a permanent high level by the 
construction of a dam. 

The objections to the first plan are these : While the river 
would rise and fall against a vertical wall, thus exposing the 
smallest possible surface at the banks, even this surface would 
soon become defaced by growths more or less offensive, as has 
already happened to the recently constructed walls in the 
Charles River basin. The embankment would be many miles 
in length, would entail very extensive fillings of low lands in 
order to render such lands available for any public use or 
profitable private occupation, and the general effect would not 
be pleasing to the eye, except when the water is at or near 
high tide, and lastly, the difficulties of the construction of walls 
on account of poor foundation and their great expense would 
preclude for the present at least the building of them. 
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Having a due regard to the imperative need of some measure 
of relief in this valley, it does not seem safe to longer delay the 
adoption of a suflScient remedy, and we, therefore, recommend 
the second plan, the erection of a dam high enough to keep 
even extreme tides out of the basin and the maintenance of 
the water at a permanent level, in accordance with the plan of 
our engineer, F. P. Stearns, C.E., herewith presented. 

The place selected for the dam is about 600 feet above 
Craigie's bridge, where the river is not more than 1,100 feet 
wide. The details of this structure have been so thoroughly 
considered that we confidently believe that it will answer the 
purposes for which it is designed, the maintenance of a nearly 
permanent level at all times, and no greater interference with 
commerce than would be produced by the operation of a draw- 
bridge, — indeed, not so much, should the drawbridge happen 
to lie on the line of a railroad. Provision has been made for a 
lock in the dam capable of receiving the largest vessels used 
upon the river ; and it is obvious that commerce directed to 
the upper portions of the stream would gain much from the 
power to ascend the river independently of the rise and fall of 
the tide. Vessels which might have occasion to be moored at 
the wharves on the river above the dam would find in this new 
condition of things the great advantage of floating at all times. 
How great this gain would be can be understood when it is 
stated that the river bed is practically exposed at the United 
States Arsenal at Watertown at low tide. 

Estimates have been made for a dam to be 100 feet in width, 
and there would thus be provided a foundation for another 
roadway into the city of Boston from East Cambridge and the 
country beyond of permanent character, a means of approach 
to the city likely to be much needed when the time comes for 
the reconstruction of Craigie's bridge. 

The landscape architect would also be able to connect this 
structure with the public lands on both banks of the river by 
such additional fillings and rounding of the corners as would 
materially increase the area of these grounds and add new 
features of attraction. 

We cannot convince ourselves that the harbor will be notice- 
ably injured by the loss of the large quantities of water dis- 
charged by the outgoing tide. The opinions of the experts 
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who have from time to time examined the harbor have in recent 
years been considerably modified, possibly in view of the unim- 
paired value of the harbor, notwithstanding the great decrease 
in the water areas of the pharles River and other basins. If 
the river below the site of the dam is only to serve the purpose 
of conveying the waters of the Charles and Miller's rivers to 
the sea, such diminution of its area as has already taken place 
will be of little consequence, for a smaller channel than the 
present would be suflScient to carry all that the Charles River 
alone could ever empty into it. 

The more certain formation of ice on the basin created by the 
dam ought not, in the absence of any considerable amount of 
winter commerce on the Charles, to be anything but favorable 
to the use of this stretch of several miles of river for skating, 
one of the best of winter exercises and sports. The probable 
more ready freezing of the channel of Boston Harbor below 
the dam would be an inconvenience if the constant movement 
of tugs and ferry boats were not quite certain to break up the 
ice almost as soon as formed. 

The fear is often expressed that such basins as this may 
become, by reason of an insufficient current and the accumula- 
tion of organic matter in them, sources of nuisance and a 
menace to the public health. The statistics contained in the 
engineer's report show that there will be a very considerable 
movement of this sheet of water, and with the improvement 
in the quality likely to follow the operation of the new metro- 
politan sewer but little danger of such contamination of the 
water or such accumulation of filth on the bottom of the basin 
as could produce offensive smells or conditions dangerous to 
health. But should the unexpected, nevertheless, happen, the 
openings in the dam would easily allow of the admission of such 
quantities of salt water as would keep the basin in a perfectly 
satisfactory condition by establishing in it a very considerable 
circulation at each tide. We are fortunately, however, not 
without examples of basins quite similar to this, situated also 
in the midst of large populations, and in the most conspicuous 
example, the world-renowned Alster Basin, the water park of 
the city of Hamburg, there is no means of introducing any 
water beyond that flowing in the comparatively insignificant 
Alster. This basin is very shallow and has a muddy bottom. 
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but is surrounded by some of the best private houses of this 
flourishing and wealthy port, and the water surface of the 
basin and its shores constitute the most frequented places of 
resort in the city. During the terrible cholera epidemic of 
1892, when Hamburg suffered, as few European cities ever 
have suffered, from this pestilence, the wards in which lie the 
Alster Basins showed the lowest death rates in the city. We 
do not intend to say that cholera spreads only where there is 
filth, but it is true that the conditions among which it finds its 
widest extension are those of unsanitary surroundings. 

There is no question probably in the mind of any sanitary 
observer that a river of moderately pure water flowing at a con- 
stant level between clean banks is much to be preferred to a 
similar stream which is subject to a rise and fall of many feet 
twice in the twenty-four hours. Streams of the latter descrip- 
tion constantly deposit upon the banks the material floating on 
the surface, material that occasions little offence while sur- 
rounded and saturated with water, but rapidly decays when 
exposed to the sun and air upon the shores of the river. 

Whatever care may be taken of the Charles River in the time 
to come, if it remain an estuary, there is no doubt in our minds 
that the banks, sloping as now to the stream, will be more or 
less a nuisance ; dwellings will, so far as possible, not be erected 
in its neighborhood, or, if they are built here, will be of the 
sort which are compelled to seek undesirable, consequently 
cheap, land. A population will be established here which will 
resist most obstinately and naturally the destruction of their 
homes, and one more, and perhaps the greatest, opportunity 
to permanently improve the incomparable situation of Boston 
and its suburbs will have passed away. 

In order to protect the low-lying portions of the territory 
within the valley of this portion of the Charles River, it has 
seemed advisable to us to make the permanent level in this 
basin somewhat lower than that of ordinary high tides. The 
level which seems most advantageous is that of two feet and 
six inches below such tides. It is well known that exception- 
ally high tides have done much injury throughout the estuary 
of the river, both by flooding and by interference with sewers, 
and we may reasonably expect that still more will be occa- 
i^ioned on account of the increased occupation of these lowlands 
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whenever we again have such tides as that which occurred at 
the time of the destruction of the Minot's Ledge light-house in 
1851, or, indeed, tides of much lower height. The forlorn 
marshes that now border upon the river would become, without 
the expenditure on them of a dollar, fertile meadows, scarcely 
needing treatment to become attractive places for recreation ; 
and capable, with treatment, of becoming scenes of great beauty, 
as the designs of the landscape architects so clearly show. 
Some solicitude has, in recent years, been manifested in regard 
to the preservation of the piles upon which are placed the 
foundations of so many valuable buildings in the Back Bay 
district of Boston. The maintenance of a basin at a constant 
level considerably above that at which, by city ordinance, 
these piles are cut oft' will probably increase the security of 
such substructures. We believe that the amount of organic 
or putrescible material at present deposited on the banks and 
bed of the river need not present any serious obstacle to the 
carrying out of this plan. The completion of the whole design 
will be a matter of years, the addition of the most serious kind 
of pollution, sewage, will cease, probably, in the course of a 
year, the narrowing of the stream in the present basin is 
rapidly going on, with consequent diminution of deposit, and 
whatever remains after this will be profitably removed to the 
banks of the stream for such fillings as may be necessary to 
prepare the river for its new functions. 

Whatever plan is adopted for the future treatment of the 
river, it seems to us essential that all the lands indicated on 
the plan presented by the landscape architects should be at 
once acquired. The mere fact that it was public property 
would alone, we think, improve the value of all the adjoining 
lands to such an extent as to make the purchase a wise business 
transaction. 

The lowering of the grade of the water in the proposed 
basin below high tide would help the city of Cambridge to an 
easier solution of a question which will sooner or later require 
the expenditure of large sums of money. The freight line of 
the Boston & Albany Railroad to East Boston now crosses 
all the main roads leading from Cambridge to Boston. A 
separation of grades, when this becomes necessary, will be 
very expensive; depressing the railroad tracks to such an 
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extent as to allow the streets to remain unchanged is impos- 
sible; the present grade of the railroad crossing on Main 
Street, Cambridgeport, is about six feet above ordinary high 
tide. When the water level in this basin is reduced by two 
feet and a half it is clear that a lowering of the tracks can 
then be made, which will very materially reduce the cost of 
elevating the half dozen or more much travelled avenues now 
crossing the railroad at grade. 

We now call your attention to the plan proposed by the 
landscape architects (page 36 of this report). Your board has 
not thought it advisable, at the present time, to recommend 
any additional taking of land on the Cambridge side of the river 
below West Boston bridge. Cambridge has recently acquired 
an extensive water front between West Boston and Craigie 
bridges for park purposes, but the remaining portions of this 
frontage are occupied for commercial uses, and have quite 
recently been improved by the expenditure of large sums of 
money. The consequent enhancement of value leads us not 
to approve of this recommendation of our landscape archi- 
tects, the more especially as the strip of land taken by the city 
of Cambridge does not appear to have been acquired with the 
intention of making it a portion of a continuous parkway. 

By chapter 435 of the Acts of 1893 permission has already 
been given to the city of Boston to construct on her side of the 
Charles River, beginning at West Boston bridge and ending at 
the Back Bay Fens, an embankment of a width not to ex- 
ceed, in the rear of Beacon Street, one hundred feet, but 
subject to the condition that the filling thus made ** shall not 
be used for building purposes, or for any other purpose than 
for ornamental grounds and a parkway." 

The description in this act of the line to be followed in mak- 
ing the filling of the first section of the proposed embankment, 
that from West Boston bridge to the rear of Beacon Street, 
provides a broader margin than seems to us necessary on this 
side of the basin. We propose that so much of the act as 
relates to the filling on the easterly side of the basin and in 
continuation of the Charlesbank be so amended that the filling 
authorized shall not exceed 150 feet until the intersection with 
a line perpendicular to the harbor line at the southerly line 
of Mt. Vernon Street ; thence continuing southerly and west- 
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eriy on a curved line to the embankment in the rear of Beacon 
Street, to be hereafter described. 

It may fairiy be inferred from a careful examination of Plates 
Vm. and IX. that the owners of estates on the north side of 
Beacon Street west of Otter Street have no very great interest 
in the appearance of their houses and outbuildings as seen from 
the basin or the bridges crossing it. Whether this new basin 
will be attractive enough to induce the owners of these prop- 
erties to so far change the external appearances of their houses 
as to make them worthy adjuncts to the superb location offered 
to them' is a question which we find it difficult to answer. 
And yet upon the answer to this question really depends the 
solution of one of the most serious problems in connection with 
the improvement of the basin. We believe that this water- 
park, if formed in accordance with the plans submitted, deserves 
suiToundings of a character equally dignified and attractive 
with itself. 

Two views of the problem present themselves to us : - — 

First. To advise the filling, to the north of the passageway 
in rear of Beacon Street, of a wider strip than that of 100 feet 
now authorized by chapter 435 of the acts of 1893, but not to 
exceed 150 feet ; in the expectation that gradually the hoped- 
for improvement in the abutting estates will be effected. 

Second, To recommend the construction of a wider embank- 
ment than that provided for by existing legislation, in order 
that a portion of the land so filled may be prepared for build- 
ing sites. 

After due deliberation we have concluded to present a plan 
for your consideration in accordance with the second view 
above stated. 

It does not seem probable to us that the houses now stand- 
ing on Beacon Street below Otter Street are likely to be 
adapted to the surroundings of the new basin ; the large sums 
of money already spent upon their Beacon Street fronts would 
seem to preclude the change ; moreover, these fronts to the 
south have always commanded higher prices than similar lots on 
the opposite side of the street, and the preference will undoubt- 
edly be maintained. But it does seem to us essential that the 
houses situated on the borders of the basin should also front 
upon it, not only for the adornment of the basin, but also for 
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the benefit that would accrue to it from the better policing and 
care which all public grounds receive when the neighboring 
householders walk through them habitually, or constantly have 
them uhder view. The back alley which now runs along the 
border of Charles River in the rear of Beacon Street would 
undoubtedly be well kept and inviting, where it is now neglected 
and repulsive, if the owners of the adjacent properties ever 
themselves made use of it. 

The sale of the land prepared for building sites, if carried 
on as successfiilly as such transactions have hitherto been by 
the Commonwealth, would yield a large sum of money to be 
devoted to the repayment of the expenses of improvements 
herein recommended. 

We, therefore, propose that, instead of a strip of ornamental 
ground in the rear of Beacon Street of a width not to exceed 
100 feet, provision be made by which the Board of Harbor and 
Land Commissioners may be authorized to cause to be filled a 
space to the north of the present wall in the rear of Beacon 
Street not to exceed 300 feet in distance therefrom and extend- 
ing in a line parallel therewith to the westerly line of the Back 
Bay Fens. One hundred and twenty feet in width of this, 
immediately to the north of the existing alleyway, to be filled to 
a grade proper for house lots, so much thereof as may be needed 
for streets and public open spaces to be reserved and the 
remainder to be sold. The money received therefor to consti- 
tute a fond, from which shall be defrayed the cost of building 
the dam, making the necessary fiDings, and of such other 
expenses as may result from carrying out the plan of improve- 
ments herewith submitted. The remaining strip of 180 feet in 
breadth to be prepared in accordance with designs to be fur- 
nished by the Board of Park Conmiissioners, and to be used 
only for parkways and ornamental grounds. 

It will be noticed that we recommend a somewhat wider strip 
in the rear of Beacon Street between the building line and the 
water than is designated on the plan of the landscape architects. 
We do so for the purpose of having a wider belt of trees and 
shrubs than has been thought by them to be necessary. Though 
the rapidly approaching use of the opposite Cambridgie shore for 
"building purposes will have a tendency to break the force of 
strong winds from the northwest, it is desirable to have a plan- 
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tation, if only of shrubs and small trees, to still further dimin- 
ish theij force. The shore Une of the basin above the Back 
Bay Fens and up to the Cottage Farm bridge on the Boston 
side of the river should also, in our opinion, be moved to the 
north. Whether the additional territory so gained should be 
used partly for new building sites or for purely ornamental 
grounds has been a subject for some difference of opinion be- 
tween your commission and the landscape architects. The lat- 
ter advise the creation of new building lots in addition to the 
ornamental grounds. We think that it is not advisable to 
narrow the stream at this point further than may be necessary 
for procuring the ornamental grounds alone. Our recommen- 
dation is that the harbor line be removed to the north a dis- 
tance of 150 feet from the Back Bay Fens to the new bridge 
drawn upon the plan, and above this bridge gradually narrow- 
ing till it reaches a width of 50 feet at the Cottage Farm 
bridge ; that this new territory be connected with the filling 
in the rear of Beacon Street by appropriate curves, and be 
prepared for park uses by the Land and Harbor Commission- 
ers in accordance with plans prepared by the Park Commis- 
sioners. 

With the exceptions thus noted we are in cordial agreement 
with the recommendations of the landscape architects, whose 
advice we have sought, and therefore urge the prompt acqui- 
sition of all the lands indicated upon their plan, by means- of 
legislation similar to that already employed by the Metropolitan 
Park Conmiissioners under authority of chapter 407 of Acts of 
1893. 

We are aware thc^t some of the changes which have been 
advised by us may meet with much opposition from those 
who have interests in the houses on the northern side of Beacon 
Street below Otter Street. We have, therefore, endeavored to 
ascertain whether this situation had a value that could be 
measured by the valuations on the books of the assessors of 
the city. A result of the comparison of relative values on 
three of the principal residential streets of the Back Bay is 
here given. 
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Assessed Value of Land on Back Bay Streets, excluding Corner Lots. 
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It appears from this table that the difference in values, 
excluding corner lots, between the two sides of these three 
streets, respectively, while somewhat greater on Beacon Street 
than on Marlborough Street, is much less on Beacon Street than 
on Commonwealth Avenue. The Beacon Street lots are deeper 
than those on Commonwealth Avenue, and, perhaps, have a 
somewhat smaller value per square foot on this account than 
they would otherwise have, notwithstanding the fact that the 
owners of houses on the north side of Beacon Street are en- 
abled to have stables on their own lots. When we consider 
the hardships that may appear to be inflicted upon owners of 
property on the water side of Beacon Street, who will lose the 
views over the river and the direct action of the breezes from 
over the water surfaces, we have also to remember the many 
thousands who will enjoy this breathing place and the attract- 
ive shores during the four months or more when the houses on 
Beacon Street are deserted by their owners. 

What the value of the land to be created by this improvement 
would be we do not venture to estimate ; opinions of those 
familiar with such matters vary widely; one or two persons 
have even asserted that the land would have no value above 
the cost of the filling ; but, inasmuch as the city of Boston 
already has under consideration the making of an embankment, 
as provided for by chapter 435 of the Acts of 1893, we have 
only to estimate the expense of filling a strip 120 feet wide. 
This admits of accurate calculation, and could be done for less 
than fifty cents a square foot. Whether the new land would 
have a greater value than this is a question which all would 
answer, we think, in the affirmative. 
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The lowest value of the new land, estimated by those who 
have attached any value to it, is sufficient to cover all the ex- 
penses of the dam and the making of the land. If some of 
the higher estimates were taken it might safely be assumed that 
all the land which is included in the taking recommended for 
metropolitan park purposes could be procured without inflict- 
ing any burden upon the metropolitan district. 

Mayor Mathews, in an inaugural address delivered in the 
year 1891, before the city council of Boston, used the follow- 
ing words : — 

We have in this basin the opportunity for making the finest water 
park in any city in the country ; an opportunity which should be 
grasped before it is too late. 

The eventual solution of this whole problem should, I think, be an 
imitation of the plan adopted by the city of Hamburg, under similar 
circumstances. We should dam up the stream at the narrowest point 
between Charlestown and Boston, and lay out a series of parks and 
boulevards along the basin thus created. 

We have incorporated in this report copies of photographs 
showing various aspects of the Alster Basin in Hamburg. 
They tell their story so effectively that minute description is 
hardly needed. Hamburg lies on the east bank of the Elbe, at 
a distance of seventy miles from the German Ocean, and is the 
most important commercial city of the German Empire. The 
population of the city and suburbs exceeds 600,000. The 
climate is harsh and fully as much exposed to cold and dis- 
agreeable winds as Boston is. The thermometer does not 
indicate so low degrees of temperature, but the difference 
between the two cities in this regard is not very great. In 
former times the Alster was a small stream flowing through the 
centre of the city and entering the Elbe at right angles to the 
latter's course. At the entrance of the Alster into the Elbe an 
estuary was formed which sheltered the small vessels engaged 
in the commerce of those days. 

With the growth of the city larger and more convenient 
docks were formed on the Elbe; and the formation of the 
Alster Basin was begun at a point about a mile distant from the 
entrance of the Alster into the Elbe ; dams across the stream 
were constructed with suitable contrivances for the passage of 
mastless vessels. 
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Constant improvements have been going on in this water 
park, some the results of the needs of a growing city and some 
from efforts to increase the attractions of the basin and its 
borders. There are two basins, an upper and a lower, separated 
by the bridge shown in Plate No. III. 

The views Nos. I. and 11. present scenes upon the lower 
basin. About this are ranged some of the finest of the private 
houses, the principal hotels, and such shops as are usually 
found in the better quarters of a city. 

Plate IV. is a view across a portion of the upper basin, look- 
ing into the city and towards the bridge which separates the 
two basins. 

It will be noticed that the lower water park is treated in a 
formal way with walls, straight lines of street, and rows of 
trees ; in the upper basin walls are replaced by beaches ; the 
shore lines no longer run parallel to the streets, and the trees 
and shrubbery are grouped in effective masses. At points more 
distant from the city and on the upper reaches of the river, 
very little attempt has been made to improve the naturally 
pleasing variation of banks but slightly elevated above the 
stream and verdant meadows interspersed with trees, shrubbery 
and gardens. 

We desire to call attention to the evidences of appreciation 
of all these charms shown by the life everywhere manifest, — 
the little steamer makes its rounds from one point to another 
on the water park; row-boats are plenty, and when some 
much-frequented place of resort on the stream is reached, as 
shown in Plate V., the popular enjoyment of it all should con- 
vince this community that much labor and expense could be 
profitably invested in procuring for the metropolitan district 
the opportunity for the same innocent enjoyments. We have a 
framework for such scenes far superior to that possessed by 
Hamburg, and the expense of preparation is not excessive. 

That all this outdoor life is not peculiar to the German nation 
is well shown by the illustration Plate VI. (from report of 
Metropolitan Park Commissioners, 1893), of boating on the 
Thames. Nothing of all this has hitherto been possible in the 
estuary of the Charles, although some suggestion of the 
possibilities in this direction may be obtained from the rapidly 
growing use of the comparatively inaccessible fresh- water basin 
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further up the stream extending from Waltham to Riverside. 
The repulsive appearance of the shores of the estuary at the 
lower stages of tide, the foul odors along its banks and flats, and 
the difficulties experienced in passing under the low bridges 
at high tide, have combined to make boating and the use of 
the stream by small steamboats unattractive and, in a measure, 
dangerous. 

In conclusion, your board feels that no treatment of the 
Charles River can be entirely satisfactory which does not regard 
the condition of the river above and in Waltham. At the 
boundary of that city, by the terms of the act under which 
we are directed to make our investigation and report, our labors 
end. 

We have not thought that it was necessary to submit here- 
with the drafts of such legislation as might seem to be re- 
quired for carrying out our recommendations. We are aware 
that the very serious changes proposed require the co-operation 
of the United States, the State and various municipalities. 
But the questions only differ in degree from some which 
have already been satisfactorily determined by existing com- 
missions whose organizations are sufficiently complete to enable 
them to promptly undertake the execution of so much of these 
plans as it may seem wise to the Commonwealth to enter upon. 

HENRY P. WALCOTT, 

Chairman. 

PHILIP A. CHASE, 
WILLIAM B. DE LAS CASAS, 
ABRAHAM L. RICHARDS, 

Board of Metropolitan Park Commissioners* 

HIRAM F. MILLS, 
FRANK W. DRAPER, 
JOSEPH W. HASTINGS, 
GERARD C. TOBEY, 
JAMES W. HULL, 
CHARLES H. PORTER, 

Stale Board of HeaM. 
Boston, Mass., April 27, 1894. 

Chakles F. Adams and William Chase of the Metropolitan Park Commisaion 
are absent in Europe. 
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FINANCIAL STATEMENT. 



Appropriation, . $5,000 00 

Expenditures to April 27, 1894 : — 

Services of engineers and assistants, . . • . $2,732 60 

Services of landscape architects, 500 00 

Landscape architects^ assistants and expenses, . • 234 12 

Stenographer and clerk, 63 34 

Travelling expenses, . . . • • . , 54 11 

Photographs, ..•...•. 27 12 

Test wells and pits, .•..,.• 21 12 

Drawing materials, • 14 95 

Miscellaneous expenses, 16 36 

Sf,663 72 

balance imexpended at date, • • • i^ • • |1,336 28 
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To H. P. Walcott, M.D., Chairman of Joint Board on the Improvement of 

Charles River, 

Sir : — Acting- under your instructions, I have considered 
from an engineering and sanitary point of view the question of 
the improvement of Charles Eiver between the Charles Kiver 
bridge and the Waltham line, and respectfully submit the 
following report. 

The act creating the joint board requires that it shall in- 
vestigate the sanitary condition and prepare plans for the 
improvement of the beds, shores and waters of the river, and 
for the removal of any nuisances therefrom. In treating this 
question it will be convenient to consider, first, the present 
physical and sanitary condition of the river ; then in a general 
way various methods of improvement ; and, finally, in more 
detail, the special plan of improvement recommended. 

The Present Condition of the River. 

The physical features of the river and the territory near its 
banks, from the Waltham line to its mouth, are shown as far 
as practicable on Plan No. 1. 

The total length of the portion of the river under consider- 
ation is 10.8 miles, of which 1.7 miles, from the Waltham line 
down to the lower dam at Watertown, are non-tidal, and 9.1 
miles, from this dam down to the Charles Eiver bridge, are 
affected by the tides, which have a mean rise and fall of ten 
feet. The area of the water surface at mean high tide, above 
a line drawn across the river 600 feet above Craigie's bridge, 
is 960 acres, and at mean low tide 651 acres, leaving 309 acres 
of flats and sloping banks exposed at low tide. Of the exposed 
flats and banks 179 acres are below the Cottage Farm bridge, 
and 130 acres above it. 

There are two dams across the river ; one, three-fourths of 
a mile below the Waltham line, is owned by the ^tna Mills 
and is located at Bemis station in Watertown. The fall of the 
river at this dam is 4,8 feet. The other is the lower dam 
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already referred to, and is located near the central village of 
Watertown. The fall at this dam is 5.8 feet. 

Above the lower dam at Watertown the river has a drainage 
area of 270 square miles ; but, as one-third of the flow at East : 

Dedham may be legally diverted through Mother Brook into 
the Neponset River, the eflective drainage area at the Water- ; 

town dam is 204 square miles. The ordinary summer flow of ; 

the stream at this point may be reckoned at 62 cubic feet per 
second (40,000,000 gallons per day), and the minimum flow _ 
is not more than half of this amount. The average daily flow 
throughout a series of years, upon the assumption that one- 
third of the water is diverted at Mother Brook, is about 340 
cubic feet per second (220,000,000 gallons per day) and the 
maximum flow of the stream during the highest known freshet, 
namely, that of February, 1886, was about 4,900 cubic feet 
per second (3,167,000,000 gallons per day) at the dam of the 
Boston Manufacturing Company at Waltham ; and by estima- 
tion 5,200 cubic feet per second at the Watertown dam. A 
more detailed statement with regard to the freshet flow of 
Charles River may be found in Appendix No. 1. 

The level of the high tide extends up to the foot of the 
Watertown dam, but the salt water does not go up to within 
about half a mile of this point. For a mile below the Water- 
town dam the bed of the stream is considerably above the level 
of low tide, and when the tide is down the upland water flows 
through this portion of the river with a rapid current. Below 
this section, for a distance of about three-fourths of a mile, to 
a point opposite the United States Arsenal, the river widens 
until it has an abnormal width, and deepens until its bottom 
is about at the level of low tide. 

From the Arsenal, for a distance of about 4.4 miles, down 
to Essex Street, which is nearly opposite the Cottage Farm 
station on the Boston & Albany Railroad, the river flows in a 
circuitous course through extensive marshes and gradually in- 
creases in width and depth so that the area of its cross-section 
at diflerent points is nearly proportional to the amount of tide 
water passing them. The marshes, except where they are pro- 
tected by dikes, are overflowed by the higher tides, sometimes 
to a depth of two or even three feet. Short sections of this 
portion of the river have been walled^ but as a rule there are 
sloping muddy shores exposed at low tide. 
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The marshes subject to flooding by the tide, above Cottage 
Farm, as indicated by a green tint upon Plan No. 1, have a 
total area of 524 acres and a total assessed valuation of $343,- 
000, equal to an average of $655 per acre. This acreage in- 
cludes 26 acres already acquired by the city of Cambridge for 
park purposes, 86 acres controlled by Harvard College, and 
32 acres in Beacon Park which is now owned by the Boston & 
Albany Railroad Company. 

At Cottage Farm the river widens rapidly into a broad basin, 
which extends down to Craigie's bridge, a distance of 2^ miles. 
This basin has a maximum width at the present time of more 
than a half mile, but the width will become a little less than a 
half mile when the filling is carried out to the harbor lines now 
established. On the Boston side of the river this section has 
been walled, and there are no flats of any considerable extent 
exposed at low tide, except in the vicinity of Harvard bridge, 
where flats three-fourths of a mile long and about 700 feet, 
wide are uncovered at low tide. On the Cambridge side, in 
the vicinity of Harvard bridge, the river for a distance of 
three-fourths of a mile has been walled on the harbor lines ; and, 
when the improvement now in progress at this place is com- 
pleted, the flats behind the wall will have been filled and those 
in front of the wall will have been excavated to below the level 
of low tide. Above this improvement and below it down to 
the West Boston bridge there are extensive flats both inside 
and outside of the harbor lines. Near the widest part of the 
basin these flats extend out from the harbor line on the Cam- 
bridge side a distance of about 1,400 feet, or more than half 
way across the basin. 

Between West Boston and Craigie's bridges, on the Cam- 
bridge side of the river, walls have been built on the harbor 
line a portion of the way ; but the remaining portion is neither 
walled nor filled, so that there are extensive flats exposed at 
low tide, mainly, however, within the harbor lines. 

Running inland from this portion of the river are two 
canals, intended to furnish an additional length of water front 
for commercial purposes ; one, known as Broad canal, leaves 
the river a short distance below the West Boston bridge, and 
the other, only partially constructed at the present time, has 
its entrance from the river a short distance above Craigie's 
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bridge. Broad Canal receives much sewage and polluting 
matter from local sources, and has been the subject of much 
complaint in recent years. 

From Craigie's bridge down to Charles River bridge, a dis- 
tance of a little more than half a mile, the river varies in 
width between harbor lines from 700 to 1,100 feet, and i« very 
much obstructed by piles driven to support railroad and high- 
way bridges and other structures owned by the railroads. On 
the northerly side of this portion of Charles River is a water- 
way known as Miller's River. This is not a stream, but a 
canal similar in character to those already mentioned in Cam- 
bridge, only larger and more accessible. 

The tidal portion of the river is crossed by twelve highway 
bridges, one bridge for teams owned by the Fitchburg Railroad, 
and six railroad bridges, all of which, with the exception of 
the highway bridge at Watertown, where there is only a very 
small depth of water even at high tide, are provided with 
draws. The openings in the draws have a width of about 
thirty-six feet, with the following exceptions : the draws of all 
divisions of the Boston and Maine Railroad have recently been 
widened to forty feet ; and that in the North Beacon Street 
bridge, leading from Brighton to Watertown, has a width of 
about thirty feet. 

Traffic. 

The total number of vessels of all kinds and of cargoes 
passing through the different highway bridges in 1893 is given 
in the following table : — 



Nam 8 OF Bridok. 


Location. 


No. of 
Vessels of 
all kinds. 


No. of 
Cargoes. 


Charles River, 
Warren, 
Craigie's, 
West Boston, 
Harvard, 
Essex Street, 
Cambridge Sti 
Western Aven 
North Harvan 
Western Aven 
North Beacon 


1 • « 

■ 

• • 

reet, 
ue, . 
i Street, 
ue, . 
Street, 




Boston to Charlestown, . 
Boston to Charlestown, . 
Boston to Cambridge, . 
Boston to Cambridge, . 
Boston to Cambridge, . 
Boston to Cambridge, . 
Boston to Cambridge, . 
Boston to Cambridge, . 
Boston to Cambridge, . 
Boston to Watertown, . 
Boston to Watertown, . 


8,387 

6,199 

3,699 

2,649 

2,387 

1,117 

939 

769 

220 

25 

2 


2,425 

2,001 

1,193 

417 

260 

195 

152 

124 

88 

3 
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In comparing the records of 1881 and 1893 it is found that 
the number of vessels of all kinds passing Craigie's bridge in 
both directions has remained nearly constant, the number in 
1881 being 3,673, and in 1893, 3,699. If tugs are omitted 
from the list the corresponding numbers are 3,250 and 2,515, 
indicating a marked decrease in the number of vessels other 
than tugs. Records kept by the draw-tender at the West Bos- 
ton bridge, for the past four years, of the contents of the ves- 
sels passing through the draw, taken in connection with other 
records, show that although the number of cargoes has decreased 
in this time from 474 to 417 the tonnage has increased from 
118,000 to 147,000. 

The following tables give instances of the traffic up and down 
the river as compared with the traffic across it over some of the 
highway and the railroad bridges. The number of cargoes pass- 
ing through the railroad bridges is assumed to be the same as 
the number passing through Craigie's bridge as given in the 
foregoing table. For the traffic across the highway bridges the 
record of the travel in June and September, 1892, from 6 a.m. 
to 7 P.M., as given in the annual report of the street depart- 
ment of the city of Boston, has been used. The railroad traffic 
is taken from the Railroad Commissioners' report for the year 
ending June 30, 1893. 



Craigie^s Bridge, 

Ntmaber of cargoes per day passing through draw, 
Number of foot passengers crossing bridge per day, 
Number of teams crossing bridge per day, 
Number of cars crossing bridge per day. 
Number of car passengers crossing bridge per day, 



. 3.27 

6,927 

4,562 

493 

11,221 



West Boston Bridge. 

Number of cargoes per day passing through draw, . 
Number of foot passengers crossing bridge per day. 
Number of teams crossing bridge per day, 
Number of cars crossing bridge per day, 
Number of car passengers crossing bridge per day. 



. 1.14 

3,684 

2,963 

1,069 

28,692 



Northern Railroads. 

Number of cargoes per day passing through draws, 
Number of passengers crossing bridges per day, 



. 3.27 
76,751 
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A more detailed statement of the widths of drawbridge 
openings, the amount of traffic through them, and the amount 
of traffic across the various bridges will be found in Appendix 
No. 2. 

Results of Sanitary Examination. 

The character of the water in the non-tidal portion of Charles 
River has been a subject of investigation by the State Board 
of Health from time to time for many years ; and in the sum- 
mers of 1892 and 1893 special examinations were made of the 
tidal portion of the river, both by making analyses of the 
water at different points under different tidal conditions, and 
by personal examinations of the beds and shores of the stream 
and of the various sources of pollution.* 

To state briefly the results of these examinations, I may say 
that the upland water of Charles River when it reached the 
Watertown dam, although so much polluted that it could not 
be used for drinking purposes, was not polluted to such an 
extent as to make the river offensive to those living near the 
banks of the stream, except, possibly, in places where local 
pollution had caused a deposit upon the shores. In passing 
below the Watertown dam, although the water received some 
added polluting matter from local sources, it did not become 
foul until a point was reached where polluting matter was 
brought up from further down stream by the flood tide. This 
was in the wide portion of the river already referred to, just 
above the arsenal, where the currents were sluggish and sus- 
pended matters had a tendency to deposit. As large areas of 
the bed of the river are exposed at this place at low tide it will 
be seen that the conditions are favorable for the formation of 
offensive deposits upon the flats ; and it is a fact that this was 
the most offensive portion of the river, although very little 
sewage entered it directly. 

In the 4.4 miles extending from the portion of the river just 
referred to down to Cottage Farm, the upper portion received 
the discharge from public sewers in Brighton and much refuse 

* The results of the examinations of the tidal portion of the river in the summer of 
1892 are given at length in the annual report of the State Board of Health for that year. 
A very complete investigation of all sources of pollution along the river and its tribu- 
taries was made by the engineering department of the city of Boston in 1892, and the 
results are recosded in the annual report of the City Engineer. 
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matter from the abattoir, and the lower portion the discharge 
from many public sewers in Cambridge. The amount of up- 
land water was not large enough to dilute this great amount of 
polluting matter so as to make it inoffensive ; and as the amount 
of sea water decreases with the distance up stream, the water in 
the upper portion of this length was more polluted than in any- 
other part of the river ; there were also deep deposits of sewage 
matter upon the sloping banks exposed at low tide. In the 
lower portion of this length, where there was much more dilu- 
tion with sea water, the water was les3 polluted and the flats 
were covered with a much thinner deposit of sewage matter. 

Further down the river on the Boston side a limited amount 
of sewage was discharged from the houses on the water side of 
Beacon Street ; and on the Cambridge side of the river, just 
below the West Boston bridge and at Craigie's bridge, were 
two sewer outlets through which the greater part of the sew- 
age of Cambridge and Somerville and the refuse from the pork- 
packing establishments in these cities were discharged. These 
large sewers caused offensive deposits to form upon the flats 
near them, and made the flats further up the river more objec- 
tionable than they would otherwise have been. Notwithstand- 
ing the great amount of sewage turned into this portion of the 
river, the water was purer than at points further up stream, 
owing to the very great dilution by the vast amount of sea water 
which entered this portion of the river. 

The examinations showed clearly that the river was in an 
unsanitary condition, and they also showed that the chief cause 
was the discharge of sewage into the stream from Cambridge 
and Somerville and the Brighton district of Boston. Since 
these examinations were made the discharge of sewage from 
the Brighton district has ceased, but the discharge from Cam- 
bridge and Somerville' still continues, and cannot be stopped 
until the metropolitan sewer is put in operation and the local 
sewers are connected with it. 



8 ENGINEER'S REPORT. [ApriU 

Sanitary Condition of River after Metropolitan 
Sewerage System is put in Operation. 

The Metropolitan Sewerage System is now approaching 
completion and will be put in operation before very long, so 
that it is well to consider whether this alone will effect the com- 
plete sanitary improvement of the river, or whether conditions 
will still exist which will make some further improvement 
necessary. 

The sewers in Boston, Brookline, Cambridge and Somerville 
were built to convey storm water as well as sewage, and, even 
after the ordinary flow of sewage from all of these places is 
diverted by intercepting sewers, will continue to overflow into 
the river during heavy rains, carrying into it some of the wash- 
ings from the streets and some dilute sewage. The sewers in 
Newton, Watertown and Waltham have been built to take 
sewage only, and there should be no overflow into the river 
from them, but all of the street water will ultimately reach the 
river either over the surface or through covered drains. 
The river in its upper portion, beyond the limits of the metro- 
politan district, receives sewage and other polluting matter 
from the towns and factories, and will continue to receive 
these matters unless greater restrictive measures than are now 
in force are adopted. 

At low tide extensive flats will be exposed in the tidal por- 
tion of the river, and they will be more or less ofiensive even 
when the sewage is kept out of the river. The marshes also 
will be covered by the higher tides. In addition to these con- 
ditions, unless there are restrictions to prevent, the marshes 
are likely to be covered by a cheap class of dwellings, which 
cannot be other than unsanitary ; and factories are likely to be 
built along the banks of the river, making it more difficult to 
prevent the water of the river from being polluted. 

It will therefore be seen that the sanitary problem to be 
solved is the prevention of pollution of the water, flats and 
shores ; the treatment of the flats so that they will not 
be exposed to taint the air ; the prevention of the flooding 
of the marshes by high tides ; and the further prevention of 
the use of these marshes as unsanitary dwelling places or as the 
location of factories which may produce wastes to pollute the 
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stream. The solution of this problem in the most satisfactory 
manner involves the public ownership of the banks of the 
stream ; and in the present case it* seems eminently desirable 
not only that the river and its banks should be made whole- 
some, so that the air supplied from this great open space to the 
adjacent population will be pure instead of vitiated, but that 
advantage should be taken of the great opportunity here 
offered for making the river and its surroundings beautiful and 
of value to the public as a pleasure resort. 

General Methods of Improvement. 

In order to render any method of improving the river 
successful, it is essential that the pollution of its waters should 
cease, or be restricted to such an extent that the water will not 
be in any way objectionable to those living or passing near it. 
This requirement could be met in the beginning by preventing 
thfe entrance of sewage and offensive manufacturing wastes 
from cities, towns and factories upon the borders of the river 
within the metropolitan district ; but it may also be necessary 
before long to restrict or prevent the discharge of polluting 
matter into the upper portions of the stream. 

After the pollution of the water has been stopped there are 
two general methods of improvement which can be adopted. 
One is to permit the tide to continue to ebb and flow in the 
river, and to wall the stream and dredge the flats to below 
the level of low tide, so that the only surfaces exposed by the 
fall of the tide will be the vertical faces of the walls. It would 
be necessary in connection with this method of improvement, 
however, to fill the marshes, or enclose them with dikes, so as 
to prevent them from being overflowed at high tide. The 
other method is to prevent the ebb and flow of the tide in the 
river by building a dam across it to maintain the water in 
the basin above the dam at a nearly constant level, somewhat 
lower than the level of mean high tide. A dam for this pur- 
pose should have its top above the level of the highest tides 
that have ever occurred, and should contain gates to discharge 
enough water at low tide to maintain the proper level in the 
basin. During the portion of the high tide when the water 
below the dam is higher than that in the basin above it, tho 
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flow of the river entering the basin at its upper end would 
cause the water in it to rise a very little if the dam were 
located far down stream, and to a greater extent if the dam 
were located further up the river. If the dam were located 
very far up stream, the basin formed by it would be so small 
that the ordinary spring flow of the river would cause the 
overflow of the marshes. With a dam as far down stream as 
Craigie's bridge, all overflow of the marshes could be avoided, 
even during freshets as large as the greatest of which there 
is any record. 

Various sites for a dam have been considered, among which 
may be mentioned one nearly opposite the United Siates 
Arsenal at Watertown, another at North Harvard Street, 
nearly opposite Harvard College, a third near Cottage Farm, 
and others toward the lower end of the river at or near West 
Boston, Craigie's and Charles River bridges. A dam near the 
arsenal at Watertown would provide for the improvement of 
only a very small section of the river, and, while it would pl'e- 
vent the water from lowering to uncover the offensive flats in 
this vicinity, it would create too small a basin to prevent the 
frequent flooding of the marshes by the upland water at high 
tide. Similar objections may be urged against a dam at North 
Harvard Street, although to a less degree. 

The site near Cottage Farm is a more favorable one, as it 
would provide for the improvement of nearly all of the portion 
of the river bordered by marshes, and it would interfere with 
navigation and with the tidal currents in Boston Harbor to a 
less degree than a dam further down stream ; moreover, the 
basin above the dam would be sufliciently large to prevent any 
frequent overflow of the marshes by freshet water. A detailed 
study of the flow of the river for four years and of the tides 
during the same period indicated that with a dam at this point 
the marshes were likely to be overflowed about six times in 
four years. 

With regard to the choice of locations toward the lower end 
of the river it may be said that the construction of a dam at 
Charles River bridge presents many difliculties, that there is a 
much greater amount of navigation past this point than past 
the bridges above the railroads, and that the portion of the 
river between this bridge and Craigie's bridge is occupied 
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almost wholly by railroads which would not derive sufficient 
benefit from the improvement to warrant the adoption of this 
location in preference to one above the railroads ; moreover, 
there are in this portion of the river no flats of any con- 
siderable extent fexposed at low tide. 

Above the railroads the first available site is at or near 
Craigie's bridge, and there are many reasons why a dam should 
be located at this place. It is further down stream than any 
other available site, and consequently provides for the most 
extended improvement that it is practicable to make, and it is 
located at the extreme lower ends of the park improvements in 
the cities of Boston and Cambridge and below the portions of 
these cities where residences border upon the river. The 
number of vessels passing Craigie's bridge is less than one- 
half the number passing Charles River bridge, and, by moving 
the dam up stream from the bridge 400 feet or more, a portion 
of the vessels which pass through Craigie's bridge and unload 
at docks along the canal just above the bridge will not have to 
pass through the dam. 

The site at or near West Boston bridge is less desirable be- 
cause it diminishes the extent of the improvement and leaves 
the Charlesbank of the Boston park system, and the lower end 
of the Cambridge park improvement, cut oflF from the pro- 
posed full basin. 

After a careful consideration of the whole question, I reached 
the conclusion that it would be far better and cheaper to im- 
prove the river by the construction of a dam than to wall it 
and dredge the flats ; and that the best location for a dam was 
a short distance above Craigie's bridge. It is unnecessary in 
this place to discuss in detail the reasons which led to this con- 
clusion, since they will appear to a sufficient extent in the fol- 
lowing description and discussion of the plan of improvement 
recommended. 
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Plan of Improvement Kecommended. 

It is proposed to construct a dam across the river about 600 
feet above Craigie's bridge, which is to contain a lock of suflS- 
cient size for the largest vessels that are likely ever to go up 
this river, and additional openings for the discharge of the 
flow of upland water. The water above the dam is to be kept at 
such height as may be found most desirable, but it is now 
expected that this height will be the same that is now main- 
tained in the Back Bay Fens, namely, 8 feet al)ove Boston city 
base (about 2 feet 6 inches below ordinary high tide). The 
area of the basin above the dam after it has been diminished 
by filling out to the harbor line below Cottage Farm will be 
758 acres. 

It has been recognized from the inception of the plan outlined 
that it will materially change the relations of the river to the 
adjacent territory and to navigation, and that it will diminish 
to some extent the currents in Boston Harbor. It is also 
recognized that there might be difficulty in the construction of 
a dam at a point where so large a volume of water passes in 
and out at every tide, and in taking care of the great amount of 
upland water which will flow down the river during extreme 
freshets. All of the points mentioned have therefore been 
very carefully considered, and many of them will be referred 
to in detail in the following pages. 

Proposed Dam. 

The lenoi;h of the dam from the wall of the Charlesbank on 
the Boston side to the harbor line on the Cambridge side of the 
river is 1,170 feet. About 250 feet out from the Boston side 
it is proposed to construct a lock having a length of 300 feet 
between gates, a width of 40 feet, and a depth of 10 feet below 
mean low tide. The lock is to be provided with iron gates at 
each end, which will move horizontally upon rollers into recesses 
on the Boston side. It is also to be supplied with openings 
through which water can be admitted or discharged, so as to fill 
and empty it quickly. The space between the lock and the 
present Charlesbank wall is to be filled solidly with earth, and 
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the power-house for operating the lock is to be located upon 
this filled area. From the lock to the Cambridge side the dam 
below the level of low water is to be a wide embankment of 
earth, but above the low-water level it is to consist of earth 
retained between masonry walls, and is to be 100 feet wide. 
It is proposed to drive a row of sheet piling in the middle of 
the dam to render it more secure. There is no doubt as to the 
stability of the proposed dam if constructed of suitable earth, 
because the pressure upon it would not at any time be greats 
nor would it continue long in one direction. 

' The most difficult problem to solve in connection with the 
construction of the dam is the shutting off of the flow of tide- 
water into and out of 'the basin. The quantity of water which 
must pass the location of the dam as long as the tide rises and 
falls in the basin is very large, and although it now passes this 
location without causing any disturbance, the currents will con- 
tinue to increase in strength as the dam is built up and the area 
through which the water can pass becomes more and more 
restricted. The order in which the work should be constructed 
and the character of temporary works for shutting off the water 
have been carefully studied, and there is no doubt but that the 
work can be successfully accomplished. 

It is found that after building the lock and leaving it open 
for the passage of water it will be feasible to dump earth for 
forming the embankment of the dam until it is brought up nearly 
to the level of low tide. Upon this embankment, as a founda- 
tion, temporary works can be constructed which can be closed 
during a single tide and thus form an effective temporary dam. 
By means of the lock the water in the basin can be kept at such 
height as may be found most desirable until the completion of 
the dam. 

As already indicated, there are to be openings through the 
dam for the discharge of the upland water. These are located 
between the lock and the Cambridge shore and are to consist 
of ten openings six feet high and six feet wide. The openings 
are to be controlled by gates and to have sufficient capacity to 
discharge the flow of the river except at times of high freshets ; 
and at such times it is proposed to use the lock as an additional 
water-way. In all ordinary operations of the lock, a gate would 
be moved only when the water was at the same level on both 
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sides of it, but it is thought that there might l>e times during 
freshets when it would be desirable to move the gates with the 
water at different levels on the two sides, and they have there- 
fore been designed with this in view. 

The lock as designed is not in line with the present draw 
through Craigie's bridge, and as it has to be built within a 
coffer-dam, which cannot be located where the water is very 
deep, it is not feasible to place it in line with the existing 
draw. It will therefore be desirable to relocate the draw in 
the bridge so that it will be in line with the lock. This could 
be done simultaneously with the construction of the dam, or, 
if Craigie's bridge is to be reconstructed before long, the re- 
location of the draw might be deferred for a time. 

It will be feasible to provide a more convenient passage for 
email boats than is afforded by the lock already described, 
either by providing runways (See Plate VII.) or by other 
suitable means which have not yet been worked out in detail. 

The plans of the dam have been made in suflScient detail to 
show that it is entirely feasible to constinict a dam and lock at 
this place, and are also sufficient for making an approximate 
estimate of the cost of the work, which amounts to $660,000. 
This estimate includes the cost of the dam and all of its 
appurtenances from the Charlesbank to the harbor line on the 
Cambridge side. Beyond the harbor line are flats which would 
have to be filled in order to wholly complete the dam, but as 
these flats have already been taken by the city of Cambridge as 
a part of the park system and are to be filled for this purpose 
the cost of extending the dam beyond the harbor line has not 
been included in the estimate. 

Sanitary Condition of the Water in the Proposed 

Basin. 

I have already indicated that while the tidal portion of the 
river is atpresent in an unsanitary condition, it is, nevertheless, 
in a very much better condition than it would be if it were not 
for the vast amount of sea water which enters the river at 
every tide to dilute the sewage. It is obvious, therefore, that 
if a dam were to be constructed which would prevent the 
entrance of sea water before the sewage is diverted into the 
Metropolitan sewer the condition of the river would be more 
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unsanitary than at the present time, because the amount of 
upland water is too small to dilute the great amount of sewage 
How entering the basin to a suflBicient extent to make it inoffen- 
sive. When, however, the sewage is diverted so that none 
will enter the river except the very limited amount of dilute 
sewage which will overflow into it during heavy rains, the con- 
ditions will be entirely changed, and it is under these conditions 
that the subject will be considered more in detail. 

The basin to be formed by the dam will contain 3,300,000,000 
gallons of water, and with the average flow of the river this 
will be replaced once in 15 days; during the drier portions of 
the year it will be replaced about once in 82 days ; and during 
the high flow of the river in the spring of the year as often as 
once a week. The present population upon the area which 
drains into the river above the proposed dam is 321,000. 

At all times during the year the flow of upland water will 
be sufliciently large to prevent the water in the basin from 
becoming objectionable through the decomposition of the or- 
ganic matter discharged into the stream, but during the drier 
portions of the year there may be some danger that the pollu- 
tion of the water will be great enough to favor the growth of 
Algse, or other minute organisms often found in water, to such 
an extent that these organisms may cause the water to have a 
turbid appearance and even to emit a perceptible odor. It is 
not expected that there will be any serious trouble from this 
<;ause, but should there be, it would be feasible to renew the water 
in the basin much more frequently by admitting sea water. By 
admitting enough sea water at every tide to raise the level in the 
basin six inches, and discharging a corresponding amount at 
«very low tide, the quantity of water passing in and out in 13 
days would be equal to the total contents of the basin. 

The sewage deposits now on the flats and shores of the 
tidal portion of the river will disappear quite rapidly through 
the agency of the currents, aided by the action of the waves 
and of floating ice, and by decomposition. If the dam should 
be constructed and the basin filled before these deposits disap- 
pear they might have an objectionable effect upon the charac-^ 
ter of the water in the basin, but this effect would be tempo- 
rary rather than permanent, and in any case the water in the 
basin would be less objectionable than the exposed flats. 
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Feasibility of Maintaining the Water above the Dam 

AT A Constant Level. 

The proposed dam across the river is intended to keep the^ 
water above it at a practically constant level, about 2 feet and 
6 inches below the level of mean high tide ; during the lower 
portion of the tide it will prevent the water from passing out 
of the basin, and during the higher portion of the tide it will 
prevent the sea water from entering. As, however, the upland 
water will continue to enter the basin at its upper end, and 
cannot be discharged from it at high tide, it is obvious that the 
water in the basin will rise somewhat at such times. With the 
ordinary summer flow of the river the rise will be half an inch ;. 
with the average flow of the river it will be two inches, and 
with the ordinary flow of the river during the wettest portion 
of the year it will be about four inches. It will therefore be 
seen that under all ordinary conditions the water can be kept 
at a practically constant level, and if it is desired that it shall 
not rise above the normal level it will only be necessary tO' 
draw it enough below this level at low tide to allow for the 
storage of upland water at high tide. 

There remains for consideration the effects of extraordinary 
freshets such as that of February, 1886, which is memorable for 
the damage it did in Boston in the valley of Stony Brook and 
in many other places in the State. A freshet of this kind would 
not reach its maximum at the lower end of the river until one 
or two days after the end of the heavy rainfall causing the- 
freshet, so that there would be sufficient warning to permit the 
water in the basin to be drawn down to an unusually low level 
by means of the lock and other openings at the dam. Taking 
6,000 cubic feet per second as the amount of water which would 
flow into the basin during a freshet as great as any of which 
there are records, and assuming at the same time successive 
tides considerably higher than the average, careful estimates 
show that the water in the basin can be prevented from rising 
more than two feet above the normal level, or, in other words, 
at its highest level it would still be six inches lower than meaa 
high tide and more than aix inches below the surface of the 
marshes. 

It is of course possible that larger freshets may occur than 
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any of which there are records, and the works as designed will 
take care of such freshets, though they may cause the flooding 
of the marshes. It does not seem necessary to enlarge the 
works to make provision for this remote contingency, because 
the damage which would be done by flooding the low lands with 
fresh water for a day or two would not be large enough to 
warrant any considerable additional expenditure. 

The improvements in the metropolitan district by the con- 
struction of streets and buildings, and particularly by the 
construction of large drainage channels like the new Stony 
Brook channel, will all tend to increase the amount of flood- 
water entering the basin from this district ; but they will also 
tend to discharge these local floods into the basin more quickly 
than at present, so that their eflect will have passed away 
before the main flood comes from the upper portion of the river. 
It does not therefore seem probable that the maximum quantity 
of flood-water to be taken care of will be increased by the 
building up of the metropolitan district. 

Effect upon Navigation. 

The proposed lock will permit the passage at low tide of 
vessels drawing ten feet, and at high tide of vessels drawing 
eighteen feet of water. 

Above the dam the constant level at which it is proposed to 
hold the water is seven and one-half feet higher than ordinary 
low tide, and two and one-half feet lower than ordinary high 
tide. It is thought that the comparatively high level at which 
the water will be held, together with the more favorable con- 
ditions thereby presented for vessels lying at docks, more than 
oflsets any disadvantage due to the fact that the water will not 
at any time rise to the present level at high tide. 

It is expected that the lock as designed can be operated with- 
out difficulty in winter, but navigation may be retarded at this 
season of the year owing to the fact that ice will form more 
readily upon the fresh-water basin than upon the river in its 
present condition, so that it will be more difficult to keep a 
channel open in winter. 

For small steamboats, launches and other pleasure boats, 
which could pass under the bridges, the proposed conditions 
would be vastly more favorable than the present ones ; and 
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there is no doubt but that the constant high level of the water, 
and the more agreeable condition of the banks of the stream 
which would result from this improvement, would lead to a 
vast increase in the amount of boating upon the river. 



Effect upon Boston Harbor. 

The view is quite prevalent among those who have not made 
a study of the question that it is essential to the preservation 
of Boston Harbor that the tidal currents should not be reduced 
by any diminution of the tidal prism such as would be caused 
by the filling or cutting off by dams of the bays and estuaries 
at the upper end of the harbor. This view seems to have been 
derived partly from the fact that it is essential to the preserva- 
tion of some harbors, where there are alluvial bottoms and 
strong currents, that the currents should not be interfered with ; 
and partly from the reiteration of this view by a Board ap- 
pointed in 1859 by the General Government at the request of 
the city government of Boston. This Board elaborately inves- 
tigated the question of the preservation of Boston Harbor and 
made in all ten reports, the final one being made in 1866. It 
held the view that, in order to prevent any reduction of the cur- 
rents which it deemed essential to the preservation of the harbor, 
there should be no encroachments upon the tidal prism of its 
upper arms, unless a compensation in kind was made by a cor- 
responding enlargement of the tidal prism at some other place 
similarly situated. This doctrine of compensation was fre- 
quently referred to, and in its final report the Board stated that 
the upper harbor of Boston could not, in its opinion, afford to 
lose another cubic yard of tide water; it also recommended, as 
a matter of primary importance, the passage of a law prohib- 
iting any further displacement of the upper harbor tide-water 
without compensation in kind. 

In 1866 the Board of Harbor Commissioners was created ; and 
in 1867 it made investiorations to determine whether some other 
solution of the problem of compensation could not be worked 
out. It was concluded by this Board, with the approval of a 
United States Advisory Council which succeeded the United 
^S$ates Board first referred to, that the preservation of the har- 
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bor might be accomplished better by dredging in the harbor 
itself than by dredging elsewhere to maintain the existing 
capacity of the tidal basins of the upper harbor. The Board of 
Harbor Commissioners, referring to the new plan, say, '* Under 
this plan the scouring force is the dredging machine instead of 
the current of water." 

Since the time of these reports encroachments upon the tidal 
prism by filling have been going on almost continuously, and 
not only has there been no difficulty in preserving the original 
depth of the harbor, but through the dredging operations which 
have been carried on it has been materially deepened, and the 
areas dredged maintain their depth. 

The Board of 1859 evidently expected that a rapid decrease 
in the depth of the harbor would follow the diminution of the 
tidal prism by filling ; but the following quotation from a report 
of a Board of United States engineers made thirty years later 
indicates that the harbor has deteriorated but little, if any, from 
this cause. This Board, in referring to a comparison of sur- 
veys made under its direction in 1888 with surveys made in 
1835 and 1861, made the following statement : — 

"If no improvement had been made in the harbor to deepen the 
natural water-ways by artificial dredging between 1835 and 1888, it 
might have been possible to trace, during that interval, the changes 
which have been wrought through the agency of natural forces, modi- 
fied by the artificial encroachments of structures along and projecting 
from the shore, or by the filling in of interior tidal reservoirs. But 
much desultory dredging has been done by the State and the General 
Government at different times since 1860, usually without increase to 
the tidal prisms, and as data are still wanting to enable the board to 
analyze causes and effects sufficiently to formulate a satisfactory 
theory of the action of the forces in operation, it considers it best to 
defer any discussion of the physics of the harbor until the subject 
can be more thoroughly investigated." 

■ 

It is the testimony of those who are best acquainted with 
the harbor at the present time that there has not been any 
material shoaling in the upper harbor which can be attributed 
to the 'action of the currents, or to the diminution of these 
currents caused by encroachment upon the tidal prism. It is 
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now considered necessary to rely upon dredging for any 
deepening in the upper harbor or in the main channel as far 
down as a point below Castle Island. 

There are two reasons why, in my opinion, the maintenance 
of the present currents in the upper harbor is not essential to 
its preservation. In the first place, the currents at the present 
time are not strong enough to cause an effective scouring of 
the bottom, and, in the second place, under the conditions 
which now exist and which will exist more fully in the future, 
no considerable quantity of solid matter will find its way into 
the harbor to cause it to shoal. 

The materials which may enter a harbor and cause shoaling 
are : — 

1. Sewage and street wash discharged from sewers and 
drains. 

2. Silt and other matters brought down by rivers. 

3. Material washed from the shores by the waves. 

4. Material thrown into the harbor from docks and vessels. 
In addition to these sources from which new material may 

enter a harbor, the material in its bottom may be shifted by 
currents. 

Under the conditions which prevailed before the main drain- 
age works of the city of Boston were completed, in 1884, all 
of the sewage of the city and such portions of the solid matter 
in the street wash as were not intercepted by catch-basins were 
emptied directly into the harbor ; but since these works were 
put in operation, practically all of the sewage and a very large 
proportion of the material washed from the streets have been 
diverted from the harbor. The lighter matters have been dis- 
charged through the main sewer at Moon Island into the out- 
going tide, and the heavier matters have been retained in a 
deposit sewer, just beyond the pumping station, and removed 
on scows to a dumping place outside of the harbor. The 
amount of material removed in scows in 1892 was 6,466 cubic 
yards. When the Metropolitan Sewerage System is put in 
operation the sewage and a part of the street wash from other 
cities bordering upon the arms of the upper harbor will also be 
diverted, so that the discharge of solid matter from sewers 
and drains into the harbor will practically cease. 

The second cause by which harbors are sometimes filled. 
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namely, by the discharge of silt and other matters brought 
down by rivers, is not operative in the present case. In the 
first place, the rivers are not silt-bearing streams, and, in the 
second place, they are well provided with settling basins in 
which any suspended matters may deposit before reaching the 
harbor. 

At the upper end and just beyond the tidal portion of Mystic 
Kiver are the lower and upper Mystic lakes. A short distance 
up the Charles River from its tidal portion is the great millpond 
of the Boston Manufacturing Company at Waltham, and on the 
Neponset Eiver there are millponds, and the extensive Fowl 
Meadows just above Readville 

The washing of the shores by the waves, particularly in the 
outer and more exposed portions of Boston Harbor, has un- 
doubtedly carried more material into it to deposit and form 
shoals than has been carried into it by any other cause. The 
coarser portions of the material washed down from the land, 
such as the sand and gravel, remain comparatively near the 
source from which they are derived, forming gravelly beaches 
or bars, and the lighter portions float off to be deposited at 
greater distances where there are sluggish currents. 

Under the present conditions but little erosion of this kind 
can occur in the upper portion of the harbor, and the amount 
is diminishing from year to year with the constantly increasing 
extent of shore line protected by walling or otherwise. In the 
lower and exposed portions of the harbor, the high cliffs of 
many of the islands and headlands give evidence of the enor- 
mous amount of material which has been washed away by the 
sea. Nearly all of the shores in the vicinity of the main ship 
channels have been protected from further washing by the con- 
struction of permanent sea walls. The points which remain 
unprotected are so far from the upper harbor that it does not 
seem probable that its depth will be aflected to any considerable 
extent by the drift of material from these sources. 

The dumping of material into the harbor from docks and ves- 
sels is now prohibited by law, and the amount of material 
entering the harbor from such sources is obviously not very 
large. It is also true that much of the material which enters 
the harbor in this way is so heavy that it would not be moved 
by the existing currents. 
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With regard to the drift of material from one point in the 
bottom of the harbor to another, it is not thought that this 
occurs to any considerable extent at the present time in the 
upper portion of Boston Harbor, partly on account of the feeble 
currents, and partly because the bottom of much of this portion 
of the harbor is a stiff clay which is not easily moved ; and it is 
obvious that less material would be moved if the currents were 
diminished. 

The channels between the inner and outer harbor, and those 
in the outer harbor with few exceptions, are now maintained 
without dredging, and it is important that there should be no 
change in the currents which would injuriously affect these 
channels. It does not seem, however, that there is anything 
to fear with regard to this portion of the harbor from dam- 
ming Charles River. In the main ship channel, between Deer 
Island and Long Island, the water has a depth of nearly 60 feet 
at low tide, and the current which will remain at this place will 
be sufficient to maintain a deep channel for all time. Further 
down the main ship channel are places where there is no cur- 
rent lengthwise of the channel at the present time, and it is 
obvious that shutting off a very small portion of the tide-water 
cannot injuriously affect these portions of the channel. 

A reduction in the currents of the upper harbor may cause 
the ice to form in winter somewhat more rapidly than at 
present ; but it does not seem probable, with the large number 
of vessels and tugs passing in and out, and the continuous rise 
and fall of the tide, that there will be any serious trouble from 
this cause. 

While I think it improbable that the proposed improvement 
will have enough effect upon the depth of water in Boston 
Harbor or upon the formation of ice therein to be noticeable, 
yet, if it should, adequate compensation could be made by a 
small expenditure for dredging and ice breaking. 
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Effect upon Sewerage Systems in the Filled Lands 

bordering upon the klver. 

The proposed improvement will have the same general effect 
upon the sewerage systems in all filled lands bordering upon 
the river, so that it will be sufficient for the present purpose to 
consider only its relation to the portion which has been most 
highly improved, namely, the filled lands in Boston known as 
the Back Bay district. 

In this part of the city there is one sewer passing through 
the Public Garden, which takes the sewage and storm-water 
from what is known as the Church Street district ; and other 
sewers in Berkeley, Dartmouth, Fairfield and Hereford 
streets, which take the sewage and storm-water from the filled 
lands as far south as to the Boston & Albany Kailroad on 
Berkeley Street, and to the New York, New Haven & Hart- 
ford Bailroad on Dartmouth Street and streets west of it. The 
bottoms of these sewers are about one foot above the level of 
mean low tide at their outlets and from two to five feet higher 
at Boylston Street. The tops of the sewers are as a rule be- 
low the level of mean high tide. All of these sewers are con- 
nected with the west side intercepting sewer of the Boston 
main drainage works, the bottom of which is about two feet 
below mean low tide ; but are also provided with tide gates 
through which any surplus storm-water may be discharged 
into Charles River. 

In dry weather, or when there is only a moderate rain, there 
is a free discharge from the local sewers into the intercepting 
sewer. When there is a heavier rain, regulators which are pro- 
vided to prevent this sewer from being overcharged begin to 
close and let only a constant quantity of water into the inter- 
cepting sewer. The remainder of the storm-water passes out 
freely through the tide gates when the tide is low ; but, if the 
tide is high, cannot pass out until the water in the local sewers 
has risen above the level of the tide, so as to produce sufficient 
head or pressure to force the tide gates open. The sewer from 
the Church Street district has no regulator upon it, but is per- 
mitted to discharge freely into the intercepting sewer at all 
times. This district is favored in this way because the cellars 
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would otherwise be subject to frequent flooding during storms 
occurring at high tide. 

The established grade for cellars on the Back Bay is twelve 
feet above Boston city base ; and, as the tide quite frequently 
rises above this level, it is a matter of surprise that so little 
trouble has occurred in the past from the flooding of cellars in 
this district by heavy storms occurring simultaneously with 
high tides. That some trouble has occurred, however, may be 
seen by reference to the following quotation from the annual 
report of the Superintendent of Streets of Boston for 1892 : — 

^'Trouble was experienced last year on the Back Bay from the 
flooding of cellars during an unusually heavy rain, which occurred 
at about the time of high tide. 

" Whenever an extraordinarily heavy rain occurs, there will be dan- 
ger of flooding cellars in low districts, because the surface water from 
the streets must fill the sewer system to a level somewhat higher than 
that of the tide before it can force its way out. 

" The tide often rises above the established grade of cellars ; and, 
although it does not remain long at its extreme height, if a heavy 
rain happens to occur at the same time the cellars will be in danger 
unless the volume or storage capacity of the sewer system is large 
enough to store the storm-water until the tide has subsided. 

^^ A calculation has been made of the storage capacity^ or the length 
of time required to fill each of the four Back Bay sewer systems men- 
tioned below with different amounts of rainfall : — 



Batb of Raihvall. 



1 Inch per Hoar. 



2.70 Inches per 
Hour. 



Berkeley Street, . 
Dartmouth Street, 
Fairfield Street, . 
Hereford Street, 



14 minutes. 

14 

15 

12 
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(( 



ti 



5 minutes. 

5 

5 

4 



*i 



i( 



ii 



" Two and seventy one-hundredths inches per hour is the rate at 
which the rain fell in the storm refenred to, Aug. 12 and 13, 1892. 
It will be seen that the storage capacity of these systems is very 
little. 

*^ A method of giving relief to these old systems is to build larger 
storm-water outlets into Charles River. 
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" The sewers which have been built on the Back Bay the past two 
years have all been built large enough to afford more storage 
capacity." 

It was found upon examination that the Berkeley Street 
sewer had a means of relief which was quite certain to prevent 
the flooding of cellars in that district while the present condi- 
tions exist. This sewer passes under the tracks of the Providence 
Division of the New York, New Haven & Hartford Railroad, and 
the drainage system of the tracks and yards of this railroad is 
connected with the sewer. The tracks from Berkeley Street 
out to the crossing of the Boston & Albany Railroad are about 
three feet lower than the established grade of cellars, and there 
is an opportunity when this sewer becomes surcharged for the 
water to flow back upon the railroad property, and in this way 
protect the cellars. The railroad officials state that for the last 
six years the flooding has occurred on an average about three 
times a year, and has caused much inconvenience. The water 
rises several inches over the tracks, remains there a few hours 
and then disappears. The flooding was thought to occur at 
the time of the high tide. 

No special means of relief from flooding were found in the 
Dartmouth, Fairfield or Hereford Street districts. 

With the level of the water in the proposed basin maintained 
constantly at Grade 8, all danger of flooding cellars in this dis- 
trict will be averted, and the flooding of the railroad would 
occur very rarely, if at all, because the water in the sewers 
wdll only have to rise a little above Grade 8 in order to dis- 
charge freely into the river. 

For the past three years the city in extending the sewerage 
system of the Back Bay district has been building sewers large 
enough to afford more storage capacity than was furnished by 
the older sewers. This has been done to lessen the danger of 
flooding ; and yet the danger will be greater with the larger 
sewers under the present conditions with regard to the rise of 
the tide than it would be with sewers of the original size and 
the water maintained at Grade 8 in the proposed basin. 

It may, therefore, be fairly claimed that the value of the pro- 
posed improvement to the sewerage system of the Back Bay 
will be greater than the difference between the cost of the two 
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sizes of sewers. I have made no estimates to determine just 
how large a sum of money this difference represents, but it 
probably amounts to several hundred thousand dollars. 

The assessed value of land and buildings in the district from 
•which the storm- water may overflow into Charles River between 
the Public Garden and the Back Bay Fens is $102,000,000. 

Under the present conditions the tide gates in the sewers 
can be readily inspected at low tide. With the water in the 
basin maintained constantly at Grade 8 it would be necessary 
to provide a direct-acting gate outside of the tide gates, which 
could be closed so that the tide gates could be opened for in- 
spection. The water between the tide gates and the direct- 
acting gate could be permitted to flow back through small 
gate openings in the tide gates into the intercepting sewer. 
This is, so far as known, the only unfavorable effect w^hich the 
proposed improvement would have upon the sewerage systems 
in filled lands, and is obviously a matter involving but little 
expense and not interfering with the proper inspection of the 
tide gates. 

Effect upon Height of Ground Water in Filled Lands. 

In this case, as in the last, the Back Bay district will be 
selected as a representative of other filled lands. In this dis- 
trict the buildings are nearly all supported on piles which 
under existing laws should be cut off not higher than Grade 5, 
but some of them have been cut off at a higher level. The 
established grade for the cellars is, as before stated. Grade 12. 
It is necessary, therefore, that the ground water should remain 
high enough to cover the piles so as to prevent their decay ; 
and it is desirable to keep it as far below the bottom of the 
cellars as possible, so as to render them less damp and thereby 
improve the sanitary condition of the houses. 

In 1878, before the construction of the main drainage works, 
pipes were driven in the ground at various places over the 
Back Bay district to ascertain the height of the ground water ; 
and it was found that it was nearly level at Grade 7.7 over the 
whole district. These observations were repeated in 1885, 
after the main drainage works had been in operation more than 
a year, and the ground water was found at practically the same 
level as in 1878. 



PLAN No. 2. 

PLAN SHOWING HEIGHT OF GROUND WATER 
IN BACK BAY DISTRICT, BOSTON. 

Non^— Figure» in circles show elevation of snrfiu:e of ground water in feet above Boston City Base. 
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It was thought important, as a part of the present investi- 
gation, to determine anew the height of the ground water over 
the whole of this district, and to determine whether it was 
governed by the height of the water in Charles River or by- 
leakage into the sewers in the district. Many of the pipes 
driven in 1878 were found, and the height of the water in them 
was observed ; and, in addition, the height of water was ob- 
served in other pipes which had been sunk by private paiiies 
within the district, and in pits dug in various places for the 
purpose. The results of these observations are given in detail 
in Appendix No. 3, and the heights as observed on Jan, 1, 
1894, are given upon Plan No. 2. 

It is the general experience, under all ordinary circumstances,, 
that water in the ground near a river has a very decided slope 
toward it ; but by reference to the plan it will be seen that in 
this district the slope is, if anything, in the other direction. 
For instance, at Berkeley Street, near Commonwealth Avenue, 
the surface of the ground water is at Grade 7.8, while about a 
quarter of a mile further from the river, in the New York, New 
Haven & Hartford Railroad yards, the surface of the ground 
water is at Grade 7.2. Still further west on Berkeley Street, at 
the corner of Columbus Avenue, the water in a driven well 
stood at Grade 4.5, but it is thought that this may not properly 
represent the ground water of the region. At Commonwealth 
Avenue, between Dartmouth and Exeter streets, the surface of 
the ground water was at Grade 8.5, while a third of a mile fur- 
ther from the river, at the New York, New Haven & Hartford 
Railroad, the grade was only 7.7 feet. 

The lower level of the ground water at a considerable dis- 
tance from the river in these cases indicates clearly that the 
height of the ground water is governed for the most part by 
leakage into the sewers and not by the height of the water in 
Charles River. This view is also supported by an observation 
near the corner of Hereford and Newbury streets, which showed 
that the surface of the ground water was below the level of half 
tide, and by another at the New York, New Haven & Hartford 
Railroad, near Gainsborough Street, which showed the water 
to be less than half a foot above this level. The water would 
not have been so low if its height had been governed by that 
of the water in the river, and the low level in both of these 
cases must therefore be attributed to leakage into the sewers. 
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The level of the water in the proposed basin would obviously 
have a greater effect upon the level of the ground water in 
the immediate vicinity of the river than at the points further 
back where the observations were made, and in districts having 
few sewers than in those having many. It is not, therefore, 
desirable that the level of the water in the proposed basin 
should be raised much, if any, above the general level of the 
ground water in these districts; and Grade 8, which is sub- 
stantially the present level of the ground water in the Back 
Bay District and the height maintained in the water-way of the 
Back Bay Fens, was therefore chosen. 

As the present level of the ground water in districts further 
up the river is higher at the present time than in the Back Bay 
District, it is not thought that the proposed grade will injuri- 
ously affect the height of the ground water in any of the filled 
districts. 

Effect upon Marshes. 

The proposed improvement will not only prevent the flood- 
ing of the marshes, but, by draining them and by substituting 
fresh water for salt water, will change their character materi- 
ally, so that they may be used for park and many other pur- 
poses with very little improvement. They should not be used 
as sites for dwellings unless they are filled to the height now 
required by law, because the proposed improvement will not 
materially change the level of the ground water. 

Relation to the Storm-Water Discharge from Stony 

Brook and Muddy River. 

The new overflow channel of Stony Brook, completed in 
1889, at an expense of about $700,000, was designed with 
reference to discharging the waters of the greatest freshet that 
is liable to occur for a long time in the future with the tide in 
Charles River as high as Grade 13. The maintenance of the 
water in this river under all circumstances at a level not higher 
than Grade 10 will furnish even a freer discharge than at the 
present time, so that the proposed improvement will give the 
Stony Brook channel a somewhat larger discharging capacity 
than it now has. In a similar way the discharge of the flood 
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waters of Muddy River will be facilitated. The old channel 
of Stony Brook, which conveys the ordinary flow of watei to 
Charles River, will be rendered somewhat less accessible for 
examination than it now is, but it will operate as effectively as 
in the past to discharge the ordinary flow of the stream and the 
water which enters it during storms below the point where the 
water can be diverted into the new channel. 



Relation to present Parks and to proposed Park 
Improvements along the River. 

The existing park improvements along the river are the 
Charlesbank and the Back Bay Fens. The maintenance of 
a full basin is obviously favorable to the Charlesbank ; and the 
conditions at the Back Bay Fens will also be more favorable, 
because the water will become fresh instead of brackish and will 
not rise as high in the event of heavy freshets as under present 
conditions. 

In the construction of new parks along the river the condi- 
tions will be very much more favorable when the water is kept 
at a constant level. The greater attractiveness of a full basin 
is so obvious that it is necessary only to refer to it. Walls or 
beaches bordering water which is maintained at a constant level 
will remain clean, while with a varying level, such as is caused 
by the rise and fall of the tide, the walls become slimy, and 
sloping beaches muddy and unattractive in appearance. 

Plates VIII. and IX., showing the river wall back of Beacon 
Street at high and low tide, illustrate some of these features. 
A comparison between the two shows the greater attractiveness 
of the high-tide view, and the dirty appearance of the wall 
between the levels of high and low tide is shown by the low- 
tide view. Plates X. and XI., showing views of the modern 
wall which has been built in front of the Charlesbank, illustrate 
in a similar way the less attractive features of the low- tide view. 

There is a further advantage in the constant level of the water 
that the walls need not be carried, even in the widest portions 
of the basin where the waves will be highest, more than 2 or 
2^ feet above and below the level of the water, so that they will 
be very small structures in comparison with the walls, which, 
under present conditions, are required to rise above the level 
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of the highest tide and to extend nearly to low water. It is 
desirable that the walls under the present conditions should 
extend below the level of mean low water so that their founda- 
tions will not be exposed to view even during the low water of 
spring tides ; but the great cost and difficulty involved prevents 
the walls from being carried as low as is desirable. 

The saving in the cost of walls alone between the proposed 
dam and Cottage Farm would more than offset the whole cost 
of building the dam and lock ; and there would be a very large 
further saving in expense in the narrower portion of the river 
from Cottage Farm to the Watertown dam, where gravel 
beaches, which could be formed at a very small expense, would 
make a very satisfactory shore, or, if a wall should be thought 
desirable, it could be a very small affair rising but little above 
the level of the water. 

Possible Shoaling of the Proposed Basin. 

It has been suggested, at times, that if a basin should be 
created at Charles River by building a dam it would act as a 
settling basin and the water would become shoal in conse- 
quence. Under past and present conditions there have been, 
and are, no scouring currents over the flats in the wider por- 
tions of the Charles River basin, and yet a comparison of sound- 
ings made in 1835 and in 1887 show that there has not been 
any noticeable shoaling. 

In regard to future shoaling, it seems only necessary to state 
that under present conditions there is no source from which 
any large amount of solid matter can enter the basin to cause 
it to shoal ; the process of deepening the basin is now going on 
as material is being dredged from it for filling the adjacent 
land, and it seems altogether probable that this deepening will 
continue in the future as further improvements are made. 

Cost. 

The estimated cost of constructing the proposed dam and 
lock, with power house and all appurtenances, is $572,000, and 
to this sum has been added 15 per cent, for engineering, super- 
intendence and contingencies, equal to $85,800, making the 
total estimated cost of the dam $657,800, or, in round num- 
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bers, $660,000. In making this estimate it has been the aim, 
by using liberal prices for the different classes of work and by 
allowing a liberal margin for contingencies, to make the esti- 
mated cost equal the amount which would actually be spent in 
the construction of the work. 

The plans for the improvement of the basin as a whole have 
not been made in sufficient detail to be used as a basis for esti- 
mates of cost. Some idea, however, of the relative cost of 
different methods of improvement may be obtained from the 
following approximate estimates of the cost of detached por- 
tions of the work. 

The cost of walling the basin from the Charlesbank to Cot- 
tage Farm on the Boston side, and from the proposed dam to 
Cottage Farm on the Cambridge side, with a wall similar to 
that at the Charlesbank, would be $1,300,000 ; while a wall of 
similar character, but of the much smaller dimensions which 
would be sufficient if the water were kept at a constant level, 
would cost $475,000, making a saving by the latter plan of 
$825,000. 

The cost of continuing the walling of the river from Cottage 
Farm up to a point three-fourths of a mile below Watertown, 
with a wall like that at the Charlesbank, would be about 
$2,500,000, while with the water maintained at a constant 
level a suitable shore might be made of gravel with little 
expense. If, however, a wall should be thought desirable, in- 
stead of a gravel beach, it might be a smaller wall than upon 
the borders of the broader basin ; and the cost of such a wall 
from Cottage Farm to the point three-fourths of a mile below 
Watertown would be $430,000. 

If the improvement of the river were to be made without 
shutting out the tide it would ultimately be necessary not only 
to wall the stream, but to dredge the flats between the harbor 
lines to such a depth that they would not be exposed at low 
tide, and to fill the marshes. The cost of such dredging and 
of disposing of the material upon the flats back of the harbor 
line and upon the marshes would amount to $500,000 ; and the 
cost of filling the marshes which are now flowed by the tide 
above Cottage Farm to the height to which the Back Bay has 
been filled, with gravel brought by the railroads, would amount 
to upwards of $1,000,000. 
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In conclusion, I will state that, as a result of all my studies 
of various methods of improving the river and of utilizing the 
open space which it affords, so that it will have the greatest 
value to the densely populated district through which it flows, 
I have become thoroughly convinced that the best results can 
be obtained by the construction of the proposed dam to main- 
tain the water at a constant level, and the public ownership and 
improvement of the banks of the stream. The advantages of 
this plan to the metropolitan district are many and far-reaching, 
and the disadvantages few and comparatively insignificant. 

I desire to express my indebtedness to Mr. X. H. Good- 
nough and to Mr. William M. Brown, Jr., for the valuable 
assistance which they have rendered in collecting information 
and in preparing plans and estimates. 

Respectfully submitted, 

FREDERIC P. STEARNS, 

Engineer^ 
Boston, Mass., April 16, 1894. 
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REPOKT OF THE LANDSCAPE ARCHITECTS. 



H. P. Walcott, M.D., Chairman of Joint Board on the Improvement of 

Charles Biver, 

- Sir: — We have the honor to report as follows upon the 
improvement and best utilization of Charles River and its bor- 
ders between Waltham line and Craigie bridge. Wherever the 
words *< Charles River" or *' the river" are used in this paper, 
they are to be understood to refer only to this portion of the 
total length of the stream. 

The problem presented by the existence of the channel, flats 
and marshes of Charles River in the heart of the metropolitan 
district of Boston has long been the subject of public discus- 
sion ; and, although this discussion has been thus far almost 
barren of results, it has at least served to familiarize the metro- 
politan community with the nature of the river and the history 
of its pollution and defacement. This discussion has also de- 
veloped the fact that public authority over the river and its 
borders is unfortunately divided between the United States, 
the State, three cities and one town. If absolute deference 
were to be paid to each and every public authority and private 
interest concerned, no satisfactory solution of the problem of 
the river could ever be reached, because these authorities and 
interests are conflicting ; therefore, in our discussion of the 
subject we make no attempt to reconcile conflicting interests 
or to conform to the supposed or alleged desires of any govern- 
ing body or interested person. We first inquire, What is the 
most important service which Charles River renders, or may 
be made to render, to the welfare of the dense population of 
its valley ? and after this mode of usefulness has been explained, 
it will be our endeavor to set forth a logical scheme of improve- 
ment such as will develop the natural usefulness of the river 
in the highest possible degree. 
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It is not for us to attempt to suggest the proper way of exe- 
cuting the improvement to be proposed. We are warranted in 
assuming that a way can be found to carry out any scheme 
which can be shown to be conducive to the greatest good of 
the greatest number. 

The principal function of every river is the discharge of 
surface waters. The channel of the Charles conveys to the 
ocean the surface drainage of two hundred square miles. The 
estuary of the river is navigable by coasting vessels, and the 
considerable volume of the fresh-water river has led to the use 
of the stream as a convenient conduit of factory wastes and 
sewage. These modes of usefulness, however, are evidently 
subsidiary to the primary or fundamental usefulness of the 
stream as a common drain. The use of the stream as a sewer 
may be discontinued, as, in fact, it soon will be, and the use 
of the stream by commerce may be abandoned when that use 
shall be found to conflict with more profitable uses. On the 
other hand, the service of the channel as a drain will inevitably 
become of ever-increasing importance as population thickens 
in the river valley. Every additional roof and street built 
within the water-shed enhances the rapidity of the flow of rain 
water towards the water courses and adds to the volume of the 
floods in the river. A due regard for public economy demands 
that the channel of every brook flowing through a closely set- 
tled district should not only be kept free from obstruction but 
be made capable of enlargement. It is vastly cheaper to acquire 
early, through public authority, ample space for the safe con- 
veyance of the increasing floods of such streams, than it is to 
clear away obstructions and remove buildings after damaging 
overflows have demonstrated the necessity of so doing. The 
costly case of Stony Brook in Roxbury teaches the need of 
prompt action in this important matter. Meanwhile, it is sat- 
isfactory to be assured tliat, however inadequate the channels 
of the tributary brooks of Charles River may be, or may be- 
come, the open channel of the river itself will doubtless be 
sufficiently capacious for all time. This channel has a width 
of one hundred feet at the Waltham line, two hundred feet at 
the head of the tide in Watertown and five hundred feet at 
Cottage Farm, where the river expands into the so-called basin. 
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The length of the channel from Waltham line to Cottage Farm 
is eight miles, and the total area of the open water-way between 
these points is about three hundred acres. This is the consid- 
erable space which must permanently be kept open in order to 
provide a safe way of escape for the floods of the Charles 
River water-shed. 

It is next to be noted that well-distributed open air space 
is just what every crowded district must possess, if the public 
health is to be preserved, and that many cities have been com- 
pelled to pay large sums of money in order to secure public 
open spaces no larger than that which nature has freely given 
to the cities of the lower valley of the Charles. If the crowded 
districts of the valley care to reap the advantage of this free 
gift of nature, they have only to take possession of the banks 
of the river. Money spent in making the existing natural 
open spaces accessible and enjoyable will surely yield a greater 
return, both in public health and pleasure, and in profits from 
the increased assessable values of adjoining lands, than it could 
yield if it were spent in buying detached inland tracts. This 
is an obvious truth, and already the municipalities of Boston 
and Cambridge have taken action accordingly. Boston has 
secured and constructed the very popular public ground called 
the Charlesbank, and proposes to construct, eventually, a pub- 
lic promenade along the whole shore of the basin. In this part 
of the river the use of the banks for commercial purposes has 
already been abandoned in favor of the more profitable use 
thereof for purposes of residence and recreation. Cambridge 
is engaged in acquiring the larger part of her long frontage on 
the narrow river as well as the border of the basin. 

It appears, then, that the acquisition for the public of the 
remaining portions of the river bank ought to be accomplished 
at once, either by the separate towns and cities concerned, 
or by some central authority empowered to act for all. This 
is not an extravagant proposition ; it is dictated by consider- 
ations of real economy. Open space is needed. Nowhere 
west of the State House can so much well-distributed space be 
had for so little money as on the banks of Charles River. 
Furthermore, there is every reason to believe that, if the pro- 
posed reservation were to be bounded by roads affbrding build- 
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ing frontages, the private owners of the adjoining lands and 
the public treasury would alike be financially benefited. 

In this connection it should be noted that private capital 
begins to perceive that the highest possible value will be ob- 
tained for the river lands only when they are made attractive 
to the builders of dwellings and apartment houses. The 
Charles River Embankment Company is laying out nearly a 
mile of the Cambridge shore of the basin in a style which is 
calculated to induce the building of fine residences ; and, in 
order to establish values beyond a doubt, the company has 
presented to the city of Cambridge an esplanade upon the 
river front, extending the whole length of its domain and meas- 
uring two hundred feet in depth. The owners of large tracts 
of land lying further up the stream would doubtless give their 
river banks in a similar spirit, if by so doing they might secure 
the advantage of a frontage upon a continuous river road and 
reservation. Not that it is to be expected or desired that all 
the banks of the river should become new * ' Back Bay " dis- 
tricts. Obnoxious industries would doubtless be banished from 
the valley by the enhanced land values which may be expected 
to result from making the river bank a reservation, but manu- 
factories of the higher sort would probably remain and be 
established on lands not remote from the reservation ; and if 
the low lands of the valley should eventually become the seat 
of a population of well-housed working people, who would 
find refreshment on the public river bank at the noon hour and 
in summer evenings, a most desirable result would be secured^ 
Playgrounds for children would naturally be provided at inter- 
vals along the banks. 

The advantage which would be reaped by the towns and 
cities of the river valley from the joint possession of a thor- 
oughly pleasant route of travel to and from Boston is so 
obvious that it need only be mentioned. Roads built upon the 
boundaries of the proposed reservation would provide a con- 
tinuous parkway from Waltham to the heart of Boston. 

Upon the accompanying plan the heavy line indicates the outer 
boundary of the lands proposed to be acquired for the public 
domain, and adjacent lines indicate the existing and proposed 
boundary roads. It is professionally incumbent upon us to 
urge the prompt acquisition by public authority of all the land 
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within the heavy lines. The few commercial and industrial 
establishments which now stand within these lines would not 
necessarily be required to move away at once. Whatever 
public authority shall undertake the acquiring of the proposed 
reservation may well permit these concerns to occupy their 
present sites perhaps for years, at all events until money shall 
be forthcoming wherewith to begin the necessary work of con- 
struction. This work may be long postponed, but it can never 
be even begun unless the land is acquired, and the land can 
never be obtained so cheaply as it may be to-day. 

It is now desirable to return to the consideration of the river 
as a drain, — a topic which was temporarily abandoned in 
order to point out that because it is a drain it is also an open 
space, and an open space of which advantage should be taken 
for the benefit of both the public and the land owners most 
concerned. 

For a large part of the district under consideration, namely, 
for all the low lands along the river east of the United States 
arsenal, the river as it exists to-day is a very inefficient drain. 
Between the arsenal and Cottage Farm there border upon the 
river as many as five hundred acres of unfilled or only slightly 
filled salt marsh, while back of the salt marshes in Brighton 
and Cambridge there lie about as many more acres only very 
slightly raised above the level of average high water. When 
the tide is out there is ready drainage for this land ; when the 
tide is in there is no drainage and the lands are drowned. 

Engineers know but two ways of remedying poor drainage. 
Either the badly drained lands must be raised, or the level o? 
the water in the drainage channels must be lowered. To raise 
the drowned lands in question to a drainable elevation with 
filling material costing fifty cents per cubic yard would cost 
two million dollars. To build a dam and a lock by which the 
high tide would be kept out and the water in the river main- 
tained at a constant level sufficiently low to make all the 
marshes drainable would cost perhaps half a million. The 
important sanitary and financial advantages to be derived from 
the construction of such a dam and lock are detailed in the ac- 
companying report of the engineer, and need not be repeated 
here. 
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We have already urged, and shall continue to urge, the ac- 
quisition of a continuous river-bank reservation, whether the 
river is to remain a tidal estuary or not ; but it is evident that 
if the tide could be excluded and the resulting fresh-water 
stream maintained at a fairly constant level the problem pre- 
sented by the shores of the stream would be greatly simplified. 
Thus, if the surface of the water were to be maintained at 
Grade 8, as is proposed by the engineer, not only would the 
marshes within the reservation become drainable at once, and 
without filling, but the low mud banks would, with a little 
assistance, become quickly clothed with trees and bushes. The 
cost of sea walls and ripraps would be avoided, and the appear- 
ance of the stream would be greatly improved. 

It would be well to make sure that eight feet should be the 
minimum depth of water in the fresh-water channel, because a 
less depth would encourage an undesirable growth of water 
plants. It would also be advisable to exclude salt water as 
completely as possible, if only 1)ecause it would injure fresh- 
water plants growing upon the banks. If proper precautions 
were taken, the effect of the proposed dam upon the pro- 
posed public reservation would evidently be wholly favorable. 
Accordingly, while the accompanying plan has been drawn to 
represent the boundaries of a reservation such as must be 
recommended whether the stream be salt or fresh, the banks^ 
of the stream are shown as they might be if the surface of the 
stream were to be maintained at Grade 8 by a dam situated as 
recommended by the engineer. Shore lines, landings, bridges, 
paths, sidewalks, and roads within the reservation are not 
accurately defined upon the plan, both because the scale of the 
drawing is too small, and because these details may more prop- 
erly be devised by whatever executive authorities shall have 
charge of the work in the future. 

In briefest form we have outlined a scheme of improvement 
such as will develop in the highest possible degree the natural 
usefulness of the river as an open space and as a drain. It 
only remains to describe the accompanying plan in greater 
detail, for which purpose we divide the river into three sec- 
tions, as follows : first, the fresh-water section ; second, the 
marsh section ; third, the basin section. 
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The Fresh-Water Section, — Waltham 
Line to Watertown Bridge. 

This is the only fresh-water section of Charles River with 
which the present inquiry is concerned. The stream here 
meanders tranquilly through a chain of open meadows gener- 
ally bordered by low bluffs. Dams at Bemis and Watertown 
detain the natural current and spread the water surface in an 
agreeable manner. Neither the meadows nor the bluffs are as 
yet much occupied by buildings except in the near neighbor- 
hood of the two dams. 

The public reservation outlined upon the accompanying plan 
begins arbitrarily at the Waltham line, in accordance with the 
terms of the act of the Legislature creating your commission, 
and extends eastward between boundaries which it is proposed 
shall be formed by existing or prospective public roads, afford- 
ing frontage for the adjacent private building land. River 
Street, Watertown, follows the brink of the north side bluff, and 
therefore would form the most desirable north boundary. It 
is only for the sake of economy in land that the plan shows the 
reservation bounded by a new road proposed to be built parallel 
with River Street upon the level of the meadow. This road 
would necessarily ascend to River Street to avoid the Bemis 
Mills. 

On the south side the road boundary of the reservation would 
first lie upon a little bluff occupied at the present time by two 
or three buildings ; then it would eross the unoccupied level 
of Cheesecake Brook valley, and would reach California Street 
by following the brink of a second and higher bluff, from which 
is obtained a view up stream, including Prospect Hill in 
Waltham. 

It should be noted in passing that Cheesecake Brook has 
already been included in a public reservation bounded by a 
road upon each bank, and that both the adjacent land owners 
and the public of Newton are well pleased therewith. 

The mills at Bemis cannot be included in the reservation, for 
obvious reasons ; but they are easily passed by River Street 
and California Street, and the existing buildings are not a 
serious blot upon the landscape of the river valley. 
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Eastward from Bemis the north side boundary had best be 
the existing Pleasant Street; but, as before, for reasons of 
economy, the plan proposes a new road approximately parallel 
with Pleasant Street as far as Howard Street, from which point 
Pleasant Street itself should form the boundary down to Water- 
town dam, where the reservation is necessarily again interrupted 
by mill buildings. 

On the south side California Street is proposed as the 
boundary as far as Chapel Street, and again from the Newton- 
Watertown line to Watertown bridge. Between these points 
the boundary may be fixed upon a new road, which should 
curve out to the brink of the bluff at the end of Los Angeles 
Street and then curve back again, as shown upon the plan. 
Abreast of Watertown dam connection can easily be made with 
the public reservation which the city of Newton proposes to 
create along the course of Laundry Brook. 



The Marsh Section, — Watertown Bridge 

TO Cottage Farm. 

This middle section of the river is characterized by extensive 
areas of salt marsh which border the wandering channel. Here 
and there the marsh has been filled and a bit of sea wall built, 
but more than nine-tenths of the total length of the river bank 
is still in its natural state. The marshes are generally un- 
occupied. 

The plan suggests that » bridge should eventually be built in 
continuation of California Street, and that the public reserva- 
tion should include the narrow strip of land which lies between 
Wheeler Street and the river, so that the continuity of the river 
drive may be unbroken. East of the end of Wheeler Street 
the boundary should be a new road, which may pass the end of 
Irving Street, follow the top of the bluff across the Stickney 
estate, cross the end of Beechwood Street, and reach North 
Beacon Street bridge by filling a large part of the shallow 
expansion of the river which lies opposite the end of Prospect 
Street. 

On the south side of this section of the river the Boston & 
Albany Railroad is built on an embankment not far from the 
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river's edge, while several commercial establishments occupy 
the river bank in the neighborhood of the village of Water- 
town. It is desirable that thei land which lies between the 
Boston & Albany Railroad and the stream should be made part 
of the public reservation, but more than this seems impracti- 
cable. 

Continuing eastward, the plan suggests on the north bank a 
drive through the grounds of the United States Arsenal, pass- 
ing in rear of the wharf, and a street connection on the south 
side of the river, by which travel may pass in rear of the great 
buildings of the abattoir. East of the abattoir it is again 
possible to secure a river drive on the south bank as well as on 
the north. The plan proposes that this drive should follow a 
long curve from Western Avenue at the foot of Market Street 
to the north-west corner of the Soldier's Field of Harvard 
College. On the broad and level marshes which will adjoin 
this section of the river di'ive it will be possible to obtain a 
mile-long course for driving, unbroken by any cross roads. 
We know of no other so favorable an opportunity for the mak- 
ing of a '* speedway." 

From Soldier's Field to the works of the Brookline Gas 
Company, at River Street bridge, the plan shows the boundary 
of the reservation established upon a curved road, a branch of 
which may in the future follow the edge of the river past the 
Longfellow Meadow, and so over a new bridge to Mount 
Auburn and Fresh Pond. Beyond the Brookline Gas Com- 
pany's works the Boston & Albany Railroad controls the river 
bank as far as Cottage Farm, so that no new frontage can be 
developed by th^ construction of a road. Moreover, people 
driving on the river roada will find their shortest way to Boston 
by crossing the riv0y;^t 'Western Avenue bridge and recrossing 
it at Cottage Farm. > ' 

It is proposed that the north side road on the boundary of 
this section of the reservation should be placed about half way 
between the river and the existing Coolidge Street, and that 
after passing Cambridge Cemetery and the Cambridge Hospital 
it should connect at Mt. Auburn Street with the river road, 
the site of which has already been acquired by the Park Com- 
mission of the city of Cambridge. This road must find its way 
between the water and the buildings of the riverside wards of 
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Cambridge as best it may. At certain points, as, for instance, 
at the Riverside Press, space for the broad driveway and 
promenade is all that can be had. At other places, as, for 
instance, at Captain's Island, space valuable for playgrounds 
has been secured between the drive and the stream. It is under- 
stood that the Cambridge Park Commission proposes to remove, 
in time, the few commercial establishments which at present 
stand in the way of the construction of this drive and park. 



The Basin Section, — Cottage Fakm to 

Craigie Bridge. 

The existing bridge at Cottage Farm is crossed at grade by 
the tracks of the freight branch of the Boston & Albany Rail- 
road. There is no need that both this bridge and the river 
road should be carried over these tracks. Moreover, the 1 

present bridge does not connect with any highway leading to 
the south. For these reasons and others we have deemed it ' 

best to suggest the discontinuance of the existing bridge and 
the building of a new structure a short distance further east. 
In the suggested position the bridge would not only connect 
Cambridge and the river roads more conveniently with Boston, 
but it would also make good connection by way of Audubon 
Road with the new parkway along Muddy River, and so with 
all the Boston parks and all the southern suburbs. This new 
bridge would also mark the point of entrance of Charles River 
into the basin, while the view from the bridge down the whole 
length of the basin to the State House would be very fine; 

Above this bridge the shores of the reservations proposed by 
the plan would be irregular and clothed with trees and bushes, 
except where it might be desirable that the public should reach 
the water's edge at beaches or boat-landings. Below this bridge 
the shores of the basin would be treated formally with low 
walls or curbs of stone, broken l)y bastions affording views 
over the water, landings for use of steam or electric passenger 
boats, docks for row-boats and the like. 

The Cambridge side of the basin is already provided with 
a ])road public reservation which is now almost continuous. 
On the other hand, the Boston side of the basin, except between 
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Craigie bridge and West Boston bridge, is bordered either by 
the back yards of private buildings or by a narrow alley which 
gives access to back yards and stables. It has seemed to us 
that the open basin is quite broad enough to permit of the inser- 
tion of one additional row of buildings adjacent to the existing 
waterside alley, and the construction of a driveway and prom- 
enade on the waterside of this new row. On this plan it may 
be expected that buildings of an agreeable aspect will gradually 
be constructed fronting on the basin, while the money which 
will be obtained from the sale of this building land will cer- 
tainly pay the whole cost of filling and finishing the drive 
and promenade. 

The dam which is shown upon the plan as connecting the 
completed Charlesbank with the newly acquired reservation on 
the Cambridge side called The Front is fully described in the 
engineer's report. It is proposed that a lock should be built 
in this dam, primarily for the accommodation of the United 
States Arsenal, and secondarily to serve the purposes of such 
industrial establishments as may linger on the river bank or be 
built near it. Coal is now practically the only freight carried 
up the stream, and the delivery of coal is not incompatible with 
the enjoyment of the river bank by the general public. It is 
significant, however, that '* all-rail" coal is now ofiered for 
sale in Brighton and Newton near the river. The case of the 
Charles is wholly different from that of Chicago River, for 
example, — a stream which is the only harbor of a great com- 
mercial city. Boston, with Charlestown, East Boston and 
South Boston, possesses ample harbor frontages below the 
mouths of all her rivers. 

Charles River, freed from sewage, from defiling industries, 
from mud flats and from mud banks, and dedicated with its 
borders to the use and enjoyment of the public as a drainage 
channel, an open space, a parkway, a chain of playgrounds and 
a boating course, will perform its highest possible service to 
the metropolitan community, and will return to the community 
profits both tangible and intangible, which will annually increase. 

Your obedient servants, 

OLMSTED, OLMSTED & ELIOT. 

April 16, 1894. 



APPENDIX No. 1. 



Freshet Flow of Charles River. 

The highest freshet from the Charles River, of which there 
is any record, occurred in February, 1886, and was caused by 
a very heavy warm rain, which melted a large quantity of snow 
already on the ground. 

It was found upon examination that the best records from 
which to estimate the flow of the river at this time were kept 
by the Boston Manufacturing Company, at Waltham, and they 
consisted of measurements of the height of the water above 
the dam, taken four times in ihe twenty-four hours, at nearly 
equal intervals of time. 

In the vicinity of Boston the rain began at 7.45 a.m., Thurs- 
day, February 11, and ended at 2.45 p.m., Saturday, Feb- 
ruary 13. The rain which fell until late on the evening of the 
11th was mostly absorbed and retained by the snow, and then 
came the twenty-four hours of heaviest rainfall, which carried 
off the snow and produced the freshet. In Boston the total 
rain£Edl during this storm was 5.62 inches, of which 4.45 inches 
fell during the twenty-four hours of heaviest rainfall. It is 
estimated that the snow was equivalent to two additional inches 
of rainfall. 

From the records at Waltham it was learned that the water 
rose rapidly during Friday, February 12, and Saturday, Feb- 
ruary 13. No records were kept on Sunday, February 14, but 
on the following Monday, Tuesday and Wednesday the water 
remained at the maximum height, and it was probably at the 
same height on Sunday. 

By means of the Waltham records, taken in connection with 
measurements of the dam and information obtained from those 
present at the works at the time of the freshet regarding the 
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amount of water which passed through the wheels, it was 
feasible to estimate, with a fair degree of accuracy, the amount 
of water flowing in the river, and the quantity finally deter- 
mined upon, as representing the maximum rate, was 4,900 
cubic feet per second. 

This estimate seemed to be a satisfactory one, but it was 
thought desirable to verify it by comparing the total amount 
which flowed off during the freshet with the amount which 
might be expected to flow off from a watershed of this size 
after such a rainfall, and with the amount which flowed off per 
square mile from the contiguous Sudbury River watershed. 
In order to do this it was necessary to determine not only the 
flow at Waltham, but also the amount of water which flowed 
from the Charles River at Dedham through Mother Brook into 
the Neponset River. 

For this purpose flood marks were found above and below 
bridges which cross Mother Brook and their relative height 
was determined, as was also the size of the bridge openings. 
With this information as a basis it was estimated that the 
amount of water diverted from the Charles River through 
Mother Brook, when the freshet was at its height, amounted to 
900 cubic feet per second, making the maximum freshet flow 
of the whole stream above Waltham 5,800 cubic feet per 
second. 

The watershed of the Charles River above Waltham has an 
area of 248.1 square miles and the maximum flow was, conse- 
quently, 23.4 cubic feet per second per square mile. The 
maximum flow from the Sudbury watershed during this freshet 
was 41 cubic feet per second per square mile. 

This difference in the results would have caused doubt as to 
the accuracy of the Charles River estimate, had it not been 
known that floods upon this river were likely to be greatly 
modified and retarded by the very extensive meadow areas 
which border this river at Dedham and for many miles above 
South Natick. By estimating the flow of the river for a whole 
week and comparing the results with measurements of the 
Sudbury, made by the engineers of the city of Boston and 
given in the report of the Boston Water Board for 1886 (page 
71), the results given in the following table were obtained. 
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Tctble showing the Comparative Flow of the Charles and Sudbury Rivers dur^ 
ing the Week of the Great Freshet in February, 1886. 





DATE. 




Total Flow. 


Flow per Sq. Mile. 




CHARLES RIVER. 


Sudbury 


Charles 








Through 
Mother 




Sudbury 








At 


Total. 


River. 


River. 


River. 








Waltham. 


Brook. 
















Cubic Feet 


Cubic Feet 


Cubic Feet 


Cubic Feet 


Cubic Feet 


Cubic Feet 








per Second. 


per Second. 


per Second. 


per Second. 


per Second. 


per Second. 


Friday, 


Feb. 


12, . 


1,216 


223 


1,439 


1,421 


5.8 


18.9 


Sat, 


it 


13, . 


4,365 


802 


5,167 


3,086 


20.2 


41.0 


SUD., 


(( 


14, . 


4,900 


900 


5,800 


1,992 


23.4 


26.5 


Mon., 


t( 


15, . 


4,900 


900 


> 5,800 


1,296 


23.4 


17.2 , 


Tues., 


(( 


16, . 


4,900 


900 


5,800 


825 


23.4 


10.9 


Wed., 


it 


17, . 


4,900 


900 


5,800 


663 


23.4 


8.8 


Thurs., 


" 18, . 
s and ays., 


4,476 


822 


5,298 


553 


21.4 


7.4 


Total 


29,657 


5,447 


35,104 


9,836 


20.2 


18.7 



The total watershed above the point of measurement at 
Waltham is 248.1 square miles, and of the Sudbury above the 
point of measurement, 75.2 square miles. 

The results given in the table show clearly the conservative 
character of the flow of the Charles River during freshets. 
They also show that the total flow per square mile from the 
Charles during the whole week was somewhat greater than 
from the Sudbury, notwithstanding the much higher flow of the 
Sudbury when the freshet was at its height. 

The slight difference between the week's flow per square mile 
of the Charles and Sudbury can be more than accounted for by 
the difference in the rainfall upon the two watersheds. The 
rainfall during this storm was greatest in Rhode Island and dimin- 
ished rapidly going toward the northwest until it was only an 
ordinary rainfall in the northwesterly part of Massachusetts. 
The average rainfall at points on or near the Charles River 
watershed was 5.57 inches and the rainfall on the Sudbury 
River watershed was 4.64 inches. If two inches are added in 
each case to allow for the water derived from melted snow, the 
relative average flow of the Charles and Sudbury during the 
whole freshet should have been as 21.3 to 18.7. It is proba- 
ble that the relative quantities would have been very nearly 
as given in the table if another day's flow had been included, 
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because the freshet upon the Charles River had not wholly 
ended upon the last day given in the table. It was, therefore, 
concluded that the estimated freshet flow of the Charles River 
had been verified in a satisfSaKitory manner by the comparison 
with the flow fix)m the Sudbury River watershed. 



Appendix No. 2. 

Lisi of Charles River Bridges^ giving Width of Openings for Vessels. 



KiJCE or Bridqb. 



Location. 



No. of 
Openings 



Width of 
Openings. 



Charles River, 

Warren, . 

Fitchburff Railroad (for team- 
ing freights), 

Fitchburg Railroad, 

Boston and Maine Railroad 
Western Division, 

Boston and Maine Railroad 
Eastern Division, 

Boston and Maine Railroad 
Southern Div. (passenger) 

Boston and Maine Railroad 
Southern Div. (freight), 

Craigie's, . 

W Boston S Boston side, 
W. Boston, J Cambridge side 

xj«.«.««^ S Boston side. 
Harvard, . ^ Cambridge side 

Grand Junction Railroad, 
Essex Street, . 
Cambridge Street, 
Western Avenue, 
North Harvard, 
Western Avenue, 
North Beacon Street, 
Galen Street, . 



Boston to Charlestown, . 
Boston to Charlestown, . 

Boston to Charlestown, . 
Boston to Charlestown, . 

Boston to Charlestown, . 

Boston to Charlestown, . 

Boston to E. Cambridge, 

Boston to E. Cambridge, 
Boston to E. Cambridge, 

> Boston to Cambridge, 

> Boston to Cambridge, 

Boston to Cambridge, 
Boston to Cambridge, 
Boston to Cambridge, 
Boston to Cambridge, 
Boston to Cambridge, 
Boston to Watertown, 
Boston to Watertown, 
In Watertown, 



2 

2 



rt. In. 

36 

36 3 

35 11 

36 

40 

40 

40 

40 

35 10 

35 8 

36 

36 8 

36 8 

35 10 

36 
36 3 
36 
36 
36 
30 2 
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Dbaw-Tendebs' Repobts. 

Giving the Number cf Vessels passing through the Highway Bridges across 
Carles Biverfrom Feb. 1, 1893, to Feb. 1, 1894. 



Nahs of Bbidoi. 


steamers. 


Sailing 
Vessels. 


Tugs. 


All 
Others. 


Total No. 
Vessels.* 


Total 

No. of 

Cargoes.* 


Total 

No. of 

Openings. 


Charles River, * . 


30 


'2,690 


3,176 


2,362 


8,247 


2,450 


6,871 


Warren, 


7 


2,666 


1,983 


1,620 


6,166 


2,021 


6,234 


Craigie's, 


323 


1,644 


1,163 


688 


3,618 


1,182 


3,232 


West ijoston. 


2 


626 


1.267 


803 


2,698 


415 


1,699 


Harvard, 


27 


662 


1,732 


- 


2,321 


257 


1,736 


Essex Street, 


23 


180 


717 


218 


1.138 


201 


742 


Cambridge Street, 


— 


149 


608 


186 


943 


161 


667 


Western Avenue, . 


— 


132 


481 


137 


750 


120 


449 


North Harvard, . 


~ 


64 


131 


36 


221 


38 


139 


Western Avenue, . 


~m 


6 


18 


14 


38 


3 


32 


North Beacon St., 


1 


— 


1 


"" 


2 


^ 


2 



* It may be notioed that the figures in the columns marked with an asterisk do not 
agree with those given on page 4. This is due to the fact that the figures on page 4 are 
lor the year ending Dec. 1, 1893,. while the figures in the above table are for the year 
ending Feb. 1, 1894, except the number of cargoes at Craigie's Bridge, which is for the 
year 1893. 



Table showing Contents of Vessels passing Craigie'^s Bridge during the 

Year ending Nov. 30, 1893. 



Month. 



Coal 
(Tons). 



Stone 
(Tons). 



Lumber 
(Feet, B. M.). 



Sand and 
Gravel 
(Tons). 



Oil 
(Gallons). 



Wood 
(Cords). 



1898, 

December, 

1898. 

Januaiy, . 

February, 

March, 

April, 

May, 

June, 

July, 

August, 

September, 

October, . 

November, 



Total for the year. 



17,903 


1,039 


6,370 


496 


926 


280 


10,632 


602 


14,639 


6,139 


20,803 


8,869 


12,920 


10,026 


27,113 


7,976 


26,226 


4,229 


31,193 


2,129 


22,043 


2,043 


32,897 


1,670 


223,465 


46,296 



1,312,000 


730 


206,000 


— 


469,000 


_ 


1,196,000 


120 


1,211,000 


2,750 


1,868,000 


1,386 


2,254,000 


3,005 


3,160,000 


2,780 


1,752,000 


1,485 


1,095,000 


1,670 


1,811,000 


1,420 


16,314,000 


15,346 



600,000 
409,000 



1,009,000 



191 
217 
610 
410 
220 
221 
228 
210 



2,307 



50 
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Table showing Contents of Vessels passing West Boston Bridge during the 

Year ending Nov. 30, 1893. 



Month. 



Coal 
(Tons). 



Stone 
(Tons). 



Lumber 
(Feet, B. M ). 



Sand and 
Gravel 

(Tons). 



Oil 

(Gallons). 



Wood 
(Cords). 



December, 

1S9S. 

January, 

February, 

March, 

April, 

May, 

June, 

July, 

August, 

September, 

October, . 

November, 



Total for the year. 



84554 


125 


3,798 


- 


6,294 


1,155 


16,010 


2,620 


12,463 


3,757 


9,923 


4,954 


11,235 


827 


15,489 


925 


14,609 


220'^ 


18,880 


673 


116,955 


15,256 



191,000 



26,000 



253,000 
570,000 
761,000 
497,000 
496,000 
376,000 
443,000 
35,000 

3,648,000 



100 


- 


356 


- 


100 


_ 


575 


— 


420 


— 


562 


— 


120 


~m 


263 


600,000 


390 


409,000 


2,886 


1,009,000 



120 



70 
60 
538 
339 
198 
50' 
146 
110 



1,630 



In addition to the freight shown in the above tables there 
were smaller quantities of other materials, amounting in all to 
about 7,448 tons at Craigie's Bridge and 3,008 tons at West 
Boston Bridge. 

Traffic over Highway Bridges across Charles River. 



Name of Briimsk. 



Date. 



Foot 
Passengers. 



Teams. 



Cars. 



Car 
Passengers 



Charles River, 
Warren, 
Craigie's, . 
West Boston, 
Harvard, 
Craigie's, , 
West Boston, 
Harvard, 




29, 1892, 

29, 1892, 

17, 1892, 

17, 1892, 

17, 1892, 

8, 1893, 

8, 1893, 

8, 1893, 



6,855 


3,565 


_ 


14,335 


6,550 


2,320 


6,927 


4,552 


493 


3,5»4 


2,953 


1,059 


1,487 


1,576 


146 


6,704 


5,517 


496 


5,428 


3,015 


923 


2,515 


2,690 


270 



11,221 
28,592 
5,355 
11,928 
20,743 
10,612 



Number of Passengers carried Daily across Charles River by Railroads for 

the Year ending June 30, 1893. 



Name of Railroad. 



Passengers 

to 

Boston. 



Passengers 

firom 

Boston. 



Total 
Passengers. 



Fitchburg, . 
Boston and Maine, 

Total, . 



5,712 
32,585 


6,192 
32,262 

38,454 


38,297 



11,904 
64,847 

76,761 



1894.] 
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Heights of Ground Water in Filled Lands. 

Note. — The figares give heights in feet above Boston city base, which is .64 feet 
lower than mean low tide. 

Back Bay District. 



Location. 


Jan. 
1878. 


Feb. 
1878. 


Mar. 
1878. 


Mar. 
1885. 


1808. 


Jan. 1, 
1894. 


Commonwealth Avenue, near Arling- 
ton Street, 

Oomiiionwealtli Avenue, between Ar- 
lington and Berkeley Streets, . 

Commonwealth Ave., between Berke- 
ley and Clarendon Streets, 

Commonwealth Avenue, between Clar- 
endon and Dartmouth Streets, . 

Commonwealth A venue, between Dart- 
mouth and Exeter Streets, 

Commonwealth Avenue, between Fair- 
field and Gloucester Streets, . 

Newbury Street, near Hereford Street, 

N. Y., N. H. & H. R.R. vard at Berke- 
ley Street, 

Columbus Ave., corner Berkeley St., . 

N. Y., N. H. & H. R.R., near Yarmouth 
Street, 

N. Y., N. H. & H. R.R., near Garrison 
Street, 

K. Y., N. H. & H. R.R., between Massa- 
chusetts Ave. and W. Newton St., . 

N. Y., N. H. & H. R.R., near Gains- 
borough Street, .... 

Comer Caledonia and Falmouth Sts., . 


t 

8.0 
7.8 
7.1 


8.3 
8.1 
7.9 
8.1 
7.9 
7.3 

7.6 


8.6 
8.2 
8.1 
8.2 
8.1 
7.5 

7.6 


7.9 
8.1 
7.9 
8.3 
8.0 
7.6 

6.7 


7.6 
7.7 
7.6 
8.4 
8.2 
7.6 

7.6 


8.0 

7.8 

7.8 

8.6 

8.6 

7.9 
4.3 

7.2 
4.6 

7.7 

8.1 

9.2 

6.3 

8.0 



Brighton. 



Beacon Park, near B. & A. R.R.. . 
Cambridge St., opp. N. Harvard St., . 
No. 298 N. Harvani St., near Coolidge 
Road, ...... 

Western Ave., opp. Cordage Works, . 
No. 495 Western Ave., near Market St., 



10.7 
8.7 

10.6 
12.6 
14.0 



Cambridge, 



Chestnut St., near Grand Junction R.R., 
No. 10 Somerset Street, 



- 


- 


- 


- 


14.0 
8.2 



\ 



l»l 



^ 



^ 
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REPORT OF THE JOINT BOARD UPON THE IMPROVEMENT OF 

CHARLES RIVER. 



To the Honorable the Senate and House of Representatives of the Commonwealth 

in General Court assembled. 

The undersigned, members of the joint board, consisting of the 
Board of Metropolitan Park Commissioners and the State Board of 
Health, to whom was referred, by chapter 529 of the Acts of 1894, 
the investigation of the sanitary condition of Charles River and the 
preparation of plans for the improvement of the river and its banks 
from the line between Waltham and Watertown to Mother Brook 
in Dedham, and for the removal of, any nuisances therefrom, re- 
spectfully submit the following report. 

The two boards named in the act met for organization July 26, 
1894. H. P. Walcott was elected chairman of the joint board, 
and H. S. Carruth secretary. Mr. Carruth resigned his position 
Jan. 1, 1896, and John Woodbury was chosen to succeed him. 
Messrs. Olmsted, Olmsted & Eliot were asked to consider the sub- 
ject of the improvement of the river, and submit a report thereon. 
Mr. Eliot had been a member of the Charles River Improvement 
Commission, appointed under authority of chapter 390 of the Acts 
of 1891, and had subsequently been employed as consulting land- 
scape architect in preparing the plans for the improvement of 
Charles River which were recommended by the joint board ap- 
pointed to consider the same, and a report upon which was pre- 
sented to the Legislature in April, 1894. 

The condition of the river has been personally ascertained by 
members of the board at various times, and they have carefully 
considered the reports made to them by the experts employed, and 
have reached the following conclusions. 

The position of the Charles River in its relation to the metro- 
politan district has, necessarily, a very great influence upon the 
health and comfort of the people living in its vicinity. So long as 
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the stream was comparatively unpolluted, its banks were occupied 
at eligible sites by dwellings of the better sort. The increase of 
pollution and the consequent nuisance occasioned by it have driven 
from the banks throughout the lower portion of the river those who 
could afford to establish new homes in more attractive places, and 
the houses once occupied by these people have been taken by a 
poorer population, or by manufactories that seek the stream for 
commercial advantages or to be at a distance from neighbors likely 
to complain of offensive processes incident to the business there 
carried on. In concluding their report, the joint board of 1894 
made this statement: *< Your board feels that no treatment of the 
Charles River can be entirely satisfactory which does not regard 
the condition of the river above and in Waltham. At the boundary 
of that city, by the terms of the act under which we are directed to 
make our investigation and report, our labors end." 

It will be remembered that the plan submitted by the commis- 
sion of 1894 called for the preservation of the public reservation 
along the banks of the river up to the line between the city of 
Waltham and the town of Watertown. At certain points this public 
reservation is bounded by existing streets ; at certain other points 
new streets would have to be constructed, for the purpose of limit- 
ing the amount of land to be taken to the smallest area riecessary 
to procure a satisfactory reservation. It is understood that the 
appropriation subsequently made by the Legislature of that year 
for the purpose of enabling the Metropolitan Park Commission to 
take such land was not suflScient to carry out the entire plan as 
recommended. 

One of the disagreeable incidents of the failure to complete this 
plan is shown by the use of a portion of the low land near the river 
in Waltham for the erection of a manufacturing establishment, 
which is likely to be an injury to the appearance of the banks and 
the comfort of residents in the vicinity ; and we take this occasion 
to again call attention to the necessity of securing the banks of the 
stream below the Waltham line and above the centre of Watertown 
from still further encroachment. 

It must not be understood, from the language just used, that we 
wish to banish from the banks of the stream all manufacturinor 
establishments. We recognize the necessity to many of them of 
the location which they now occupy; but it is also true that 
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there are located here some manufacturing establishments which 
almost of necessity involve a greater or less injury to the district 
in which they are placed, and it does not seem to us reason- 
able that the centre of one of the most attractive portions of the 
metropolitan area should be forever given up to uses for which 
many less attractive spots are equally available. 

The first thing likely to impress a person looking at a map of 
the district above the dam of the Boston Manufacturing Company 
at Waltham is the large area occupied by the water surface of the 
river above that point. On any pleasant day of the warmer season 
of the year this surface is a resort for boats of every description, 
used for the purposes of innocent and healthful enjoyment, not 
only by the people of the neighboring towns but by visitors from 
the whole metropolitan district, and, if nothing else could be done, 
it would be the part of wisdom to take for public uses this area, 
at least. Almost the only circumstance which at present seriously 
impairs the attractiveness or the healthfulness of this water surface 
and the banks bordering it is the use made of the water by the 
manufacturing establishments which control the principal dam. 
Whenever the water is drawn several feet below the level of the 
top of the dam, as it occasionally is in the seasons of protracted 
drought, the muddy banks or shores are exposed. As the stream 
for a large part of its course is still the public sewer of the dis- 
trict, much putrescible animal and vegetable matter is deposited 
upon these exposed banks and soon enters into decomposition, 
becoming a source of discomfort and positive injury even to the 
health of those who visit the stream for purposes of recreation or 
who live upon its banks. 

To take such control of the stream as would prevent material 
changes in the level above this dam would probably inflict at most 
only a slight damage upon this manufacturing industry. It is a 
damage, however, that can readily be estimated and easily paid for. 
The limit which we should recommend to be placed upon the water 
of the river at this point and at all points where dams exist is that 
the establishments should be restrained in their use of the water of 
the river to the actual capacity of the river. That is to say, a 
diurnal variation of the surface of the water of the river is unavoid- 
able, and does not appear to us to be the source of danger ; but the 
river should at no time be so far drawn upon during the hours of 
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use of the water that the volume of water thus used could not be 
replaced by the accuiuulation through the portion of the day when 
the water is not used. 

If it were possible to actually take' possession of a strip of land 
on both banks of the river above the more closely built up portions 
of the city of Waltham, we believe, having regard to a long future, 
that it would be a wise investnient ; and we advise that some por- 
tions of the banks of the river should now be taken, either because 
they are so attractive in theniselves that the loss of their attrac- 
tiveness would be a serious injury to the appearance of the district, 
or because they are so unattractive that they are necessarily of 
small value, and likely to be occupied by objectionable establish- 
ments and residences. 

In few districts in the metropolitan area have the residents them- 
selves shown a more unselfish interest in the development of their 
local public grounds than along the banks of this stream, and the 
river is used as a place of healthful recreation by crowds drawn 
from beyond the limits of the towns that border upon the stream. 

With that inevitable growth of population that is sure to come, 
the importance of this territory lying in the heart of the metro- 
politan district must year by year grow, and the difficulties of ob- 
lining a public ownership just as rapidly increase. 

Aside from the aesthetic and recreative interest which the beauti- 
ful shores of this river possess, and paramount to it, is the question 
>f their healthfulness ; and in this relation no disease has in recent 
^ears attracted more attention, or deserved more, than intermittent 
^ fever, or the disease due to the so-called malarial influences. The 
real importance of this disease cannot be measured by the deaths 
which are recorded as due to it. The disabling eflfects of it cling to 
the unfortunate subject for years, destroy the capacity for work and 
diminish the enjoyment of life. Communities which have long 
suffered from the disease would consider no expenditure of money 
extravagant which would free them from it ; and portions of this 
district have already suffered enough in recent years to realize how 
grievous the hardships inflicted by a perhaps unnecessary malady 
are. 

Amid all the uncertainties that surround the origin of the disease, 
the experience of mankind is united upon this, that variations in 
the water level of a stream or pond create conditions favorable 
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to the spread of malaria. Nowhere in the district about Boston 
are these conditions of a variable water level, at the season of the 
year when the malarial influences are most active, more marked 
than above the dam at Waltham. The large amount of organic 
matter necessarily present in the stream undoubtedly contributes 
something to the danger. So long as the banks are covered by 
water the processes of decomposition go on slowly, but on the 
exposed shores sun and air hasten on these processes of decay, 
with results which the people have always instinctively and justly 
feared. 

These considerations emphasize the desirability, from the sanitary 
point of view, of maintaining the river's surface at a level as nearly 
uniform as possible, and in this matter the interests of public health 
and popular recreation concur. 

In November, 1894, the State Board of Health issued a circular, 
which was addressed to physicians living in the cities and towns 
l:)ordering upon the Charles River from Watertown to Dedham, for 
the purpose of obtaining information in answer to the following 
questions :, — 

1. When did intermittent fever first appear in your town, judging from 
your own observations ? ^ 

2. Has it been more or less prevalent in your town during the past five 
years than previously ? 

3. Have any means been taken for its prevention, such as the drainage 
of wet lands, or other methods of improvement? 

9 

Fifty-seven physicians replied to these circulars, many of them 
very fully. The compilation of the replies was intrusted to Dr. J. 
J. Thomas, who also visited personally all of the infected districts. 
Replies were received from West Roxbury, Jamaica Plain, Brook- 
line, Dedham, Dover, Needham, Waltham, Wellesley and Weston. 

The occurrence of a few scattered cases in these towns from 1875 
to 1885 *' points to the presence of infected foci which, under favora- 
ble conditions, have become starting-points for its spread in .the in- 
fected region/' 
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The following summary gives the results of the replies to the 
second question, relative to its comparative prevalence in the five 
years (1890-94): — 

Total BeporUd Ccutes^ by Tears* 



TEABS. 



. . -.*■ 



Cases. 



1890, 
1891, 
1892, 
1898, 
1894, 



Total, 



442 

659 

1,355 

1,291 

1.236 



4,983 



Prevalence, by Tovone (1890-94). 



CITIES AND TOWKS. 



Cases reported. 



Population 
(1890). 



Batio per 1,000 
of Population. 



Brookline, 
Dedham, . 



Dover, 
Needham, 
Newton, . 
Waltham, 
Wellesley, 
Weston, . 



45 
12 



62 

4,266 

434 

58 
100 



12,103 

7,123 

727 

3,035 

24,379 

18,707 

3,600 

1,664 



3.96 
1.68 



20.40 
175.00 
23.10 
16.10 
60.10 



Nearly ninety per cent, of the reported cases occurred during 
the months of May, June, July, August, September and October. 

In regard to the condition of the land near the river. Dr. Thomas 
says : ** Both along the river itself and beside the various tributary 
streams is found much swampy and poorly drained ground. Not 
only is this true, but in many places the river itself spreads out over 
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a considerable area, forming extensive shallows surrounded by a 
wider or narrower strip of marsh. At seasons when the water is 
low, many of the shallows are exposed, or partly exposed, to the 
air and sun, while retaining abundance of moisture ; in other words, 
forming most favorable culture grounds for the malarial parasite. 
This exposure of large areas of surface, when the level of the water 
is lowered but a few inches, is seen not only in the bed of the 
Charles River but along many of its tributaries and in many of the 
ponds which lie scattered through the whole region, and even more 
in the case of artificial reservoirs constructed for manufacturing 
purposes, or for supplying water to neighboring towns and cities." 

Two methods occur to us by which the preservation of the at- 
tractive features of the stream may be secured ; one by actual pur- 
chase of so much of the river banks as may be necessary for this 
purpose, the other by some arrangement with the riparian owners, 
by means of which the banks of the river, to an appropriate dis- 
tance from the stream, shall be controlled in such manner as not to 
interfere with full private enjoyment of them, but at the same time 
to prevent, from the public point of view, a harmful use of them. 

Some of the higher banks of the stream are now in the hands of 
individuals who have built expensive houses and laid out ornamental 
grounds ; for the present, at least, the interests of these owners are 
the same as those of the public, — the preservation of the riv^r 
with all its attractive features. To them, therefore, the proposition 
to establish a line along the banks of the stream within which no 
changes shall be made without the consent of some public authority 
acting in the interests of all would be a benefit rather than a hard- 
ship, for they would be protected against injurious changes upon 
neighboring estates. It would not be advisable, in our opinion, to 
allow the public any right to enter upon the territory thus reserved, 
for there should at the same time be secured at convenient and at- 
tractive points sufficient areas for all the reasonable uses to which 
this river is now put, — uses which would be indefinitely multiplied 
in case the natural beauties of this district are maintained. 

Estimates which have been made by persons in whose knowledge 
of the territory in question we have full confidence show that suffi- 
cient land might be acquired by purchase, where actual public 
ownership seems essential, and control of certain other high-priced 
or developed lands secured, the possession of which by the public 
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is not requisite unless an inferior use of them is feared, for a sum 
of money not exceeding $300,000. In this sum are included the 
probable expenses of building some simple contrivances for the 
easy transfer of boats over the successive dams upon the stream. 

To obtain the various results, the necessity of which has been 
thus briefly stated, it is, in our opinion, imperative that the follow- 
ing steps should be taken : — 

1. That the high- water surface of the Charles River, from the 
dam at Watertown up to the Dedham line, should be made a 'por- 
tion of the metropolitan park system; that measures should be 
taken for securing a water level as nearly permanent as possible 
throughout the warmer months of the year; that arrangements 
should be made for the convenient transfer of boats over the dams 
on the river. 

2. That certain lands be taken upon the banks of the river for 
places of public resort and convenience, and that rights be taken 
in all the remaining frontage on the river for the purpose of pre- 
venting obnoxious uses of the same. 

3. That the whole area so secured be placed under the control 
of some public authority having power to protect and improve it. 

HENRY P. WALCOTT, Chairman^ 
PHILIP A. CHASE, 
WILLIAM B. DE LAS CASAS, 
ABRAHAM L. RICHARDS, 
AUGUSTUS HEMENWAY, 
EDWIN B. HASKELL, 

Board of Metropolitan Park Commissioners, 

HIRAM F. MILLS, 
FRANK W. DRAPER, 
GERARD C. TOBEY, 
JAMES W. HULL, 
CHARLES H. PORTER, 
JULIAN A. MEAD, 

Staie Board of HeaUlu 
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EEPORT OF THE LANDSCAPE ABCHITECTS. 



the. H. P. Walcott, 

Chairman of the Joint Commission on the Improvement of Charles River, 

Sir : — In accordance with your request, we have examined six- 
teen miles of Charles River and its banks, between the head of the 
tide in Watertown and Mother Brook in Dedham, and beg leave to 
report as follows : — 

The Charles is a typical example of a class of rivers which, having 
been forced out of their original channels by the stony rubbish of 
the ice age, now find their way through the hollows of the billowy 
surface of this rubbish as best they can. In its meandering course 
among the hills and dales of glacial stuff, Charles River simply fills 
each hollow of the land until it overflows into the next. Many of 
these bowls are broad and shallow, and have been gradually filled by 
level deposits forming reedy swamps like those between West Rox- 
bury and Dedham. Others of the hollows are small and steep- 
sided, like the so-called «< kettle-holes," which are so frequent on 
thfe adjacent dry land. The waters move onward by overflowing the 
lowest place in each hollow's rim. Thus, if the rim between the 
Dedham valley and the valley of Mother Brook were a trifle lower, 
the Charles would flow down to join Neponset River, and its present 
course down to Watertown would be occupied by a mere brook. 

The scenery of the stretch of river which is here under considera- 
tion is pleasantly interesting without being very striking. Steep 
gravel bluffs and ridges characteristic of *' drift" surfaces generally 
frame the river landscape or rise as islands in the swamps. Some- 
times close at hand and sometimes distant, these framing banks not 
infrequently rise steeply to a height of fifty or sixty feet above the 
water. All the bluffs were originally forested and many are still 
clothed with woods ; the gentler slopes, however, have long since 
been cleared, cultivated or built upon. The level swamps which 
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• 

(above Upper Falls) intervene between the stream and the dry land 
retain their prunitive clothing of rushes and sedges, and, with the 
distant and receding slopes of bounding uplands, present specially 
broad and pleasing Undscapes. Strikingly contrasting scenery is 
found at the Upper and Lower Falls, where the river chances to 
flow over and between ledges of solid rock. 

In the early years of the Massachusetts Colony Charles River 
served as a principal highway of the countiy, as, indeed, it had 
served for the Red Men. The village of Watertown was founded 
very early at an important point on this highway, namely, *'the 
head of the tide.'' ** Lumbering " was long an important industry. 
Saw mills, and afterwards grist mills, took advantage of the water 
power furnished by the river's tributary brooks. On the other 
hand, it was not until aft;er the river had ceased to be useful as a 
highway for the conveyance of merchandise and lumber that dams 
were built in the main stream itself. These dams, now eight in 
number, were originally constructed in accordance with the terms 
of an act of the General Court, by which it was sought to encourage 
manufacturing. With this purpose in view, the Commonwealth 
practically made a present to the manufacturers of so much of the 
common property in the rivers and lakes of the State as they re- 
quired for the establishing of manufacturing by water power. The 
dams so authorized were naturally built where the greatest " fall *' 
was to be had, and thus at almost every fall or rapid in Charles 
River there is found one or more factories, with the accompanying 
collection of dwellings. The dams have considerably increased the 
ponding effect of the purely natural dams or "rims" above men- 
tioned, until the present river has virtually become a chain of nar- 
row and quiet ponds, bordered by the swamps, fields or steep banks 
above described, and separated one from the other either by dams 
or by short reaches of naturally swift water. 

Of the several villages which have gathered about the mill-dams, 
Waltham in particular has grown to be a considerable city. It is 
not, however^ the growth of any of the mill-towns which has 
brought Charles River to the attention of the Legislature; it is 
rather the remarkable increase in the population of Boston and its 
suburbs, which has created the demand for a reconsideration of the 
state of the river, as well as for its regulation with a view to meet- 
ing the new desires of this population. In spite of the already 
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consid^abl.e defacement of its banks and the inconvenience occa- 
sioned by the mill-dams, the river has come to be again used as a 
highway, — a purely pleasure highway now, instead of the traffic 
way it once was. The many who enjoy this boating on the river 
are naturally anxious to see the passage of the dams made easier 
and the beauty of the scenery preserved, if possible. As Boston 
grows, the inhabitants of the metropolitan district will more and 
more need and demand agreeable means of recreation. No pastime 
is more agreeable than boating. Nowhere else so near Boston is 
there any such a pleasant boating course as Charles River. The 
preservation and regulation of this boating course might thus very 
properly become a matter for co-operative or ** metropolitan " regu- 
lation. 

Holding this view, we have deemed it to be our present duty to 
study and point out what must be done in order to make and keep 
the navigation of the Charles by small boats both convenient and 
agreeable. When this has been plainly set forth, it will remain for 
the metropolitan district to determine whether to attempt the neces- 
sary works or not; what steps, if any, to take first; and what 
governing authority to place in charge of the undertaking. 

If the river is to be preserved as a pleasure highway or parkway, 
the mills and factories must, in the first place, be induced or com- 
pelled to cease pouring their objectionable wastes into the current. 
Sewage, strictly so called, can henceforth be diverted from the 
stream by the metropolitan intercepting sewers. The mills, as 
well as most dwellings near the river, are now presumably 
connected with the sewers. Nevertheless, it is still found con- 
venient to pour the wastes and the washing waters from starch 
factories, silk mills, dye houses .and the like into the stream. 
These obnoxious liquids are much diluted, and, though they fre- 
quently offend the eye, they seldom give off odors so long as they 
are moving with the current. When the scum of such stuff collects 
in a shallow cove or among the grasses of a swamp and the water 
level then happens to fall, it is obvious, on the other hand, that an 
unpleasant condition is produced. A first duty of any authority 
placed in charge of Charles River should be the better regulation 
of the discharge of waste matter into the stream. 

A second and analogous duty of any such governing authority 
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ought to be the limiting of the raising or lowering of the water 
levels by the owners of dams. While population on the banks of 
the river was sparse, the flooding of low lands by back-waters at 
one season and the complete drawing off of these back-waters at 
another season was perhaps allowable ; but now that the streets and 
houses of the suburbs are, in places, pressing close to the river, 
the practice is no longer expedient. While the water is high, veg- 
etation grows rankly in the shallows, only to rot in the hot sun 
when the water is drawn off. The practice also injures the appear- 
ance of the river banks ; and now that the various factories depend 
comparatively little upon the water power, and value the water of 
the river chiefly for washing purposes, there ought to be little difli- 
culty in formulating agreements defining the allowable raising or 
lowering of the mill-ponds. 

There remains still a third problem to be solved by the suggested 
public authority in conjunction with the owners of dams. Rights of 
way over or. around the dams will need to be acquired for men and 
boats, and in some cases similar rights in private waters leading 
to or away from dams. Such public passageways for boats and 
canoes will, in most cases, inconvenience the mill owners very 
little ; while the necessary fences, runways and other constructions 
need cost the public no great sum. At present most of the pleas- 
ure boating takes place between Lower Falls and Waltham and 
between Upper Falls and Dedham, the five intervening dams dis- 
couraging all but the bolder canoemen. The elevations above sea- 
level of the tops of these dams, as well as the dams further down 
stream, may be recorded here as follows : — 

Feet. 
16.00 

21.60 
39.95 



Dam No. 1, Watertown, 
Dam No. 2, Bemis, 
Dam No. 3, Waltham, . 
Dam No 4, Lower Falls, 
Dam No. 6, Lower Falls, 
Dam No. 6, Lower Falls, 
Dam No 7, Upper Falls, 
Dam No 8, Upper Falls, 



48.32 
53.94 
63.95 
75.67 
90.01 



These figures indicate the normal elevation above sea-level of the 
surface of the ponded waters behind the dams ; but it should be 
noted that the pond behind dam No. 3 does not reach up to dam 
No. 4, and that the pond behind dam No. 8 extends only to a rapid 
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near the New England Eailroad bridge, where the stream overflows 
the natural dam which ponds the Dedham swamps. The city of 
Newton recently expended a small appropriation in removing 
boulders from a rapid just below Lower Falls, for the sake of 
improving the navigation. The cost of similar improvements in 
other swift waters would be moderate in proportion to the benefit 
accruing. 

Assuming, for the moment, that the metropolitan public will 
desire to check or regulate pollution and the drawing down of the 
mill-ponds, as well as to facilitate the passage of the dams and 
rapids, the next step in the development of the river as a pleasure 
highway will be the acquisition of a greater number of public land- 
ing places. It will be easy to provide landing stages at the existing 
public bridges, and there are fifteen such bridges between the 
Watertown dam and Dedham. Public landings can also be ob- 
tained, if necessary, at the eight or nine other places at which high- 
ways now touch the river bank. Sites for any additional desirable 
landings might well be provided by the local authorities governing 
the laying out of streets in the river towns and cities. As new 
streets are constructed, some might be extended to the river's edge, 
where connection would thus be made between the ordinary land 
highways controlled by local governments and the through water 
highway governed by a joint commission. The commission in 
charge of the river would naturally provide and maintain the neces- 
sary floating stages, together with all other desirable aids to naviga- 
tion. The public floats would be marked by such flags and lights 
as would distinguish them from private landings. There seems to 
be no difficulty in thus dividing the domains of the local and the 
general authorities. 

Beside the numerous boats and canoes owned by riverside land 
owners, the stream is used by many other boats belonging to 
members of the boat clubs which have houses at Waltham, River- 
side, West Roxbury and Dedham. Still other boats are leased for 
the hour or day by professional boatmen, who maintain attractive 
landings and boat houses at Riverside and elsewhere. Should the 
river be improved as a pleasure-boating course, the number of 
boats kept for private use and for hire would undoubtedly increase, 
and the commission in charge would soon need to establish a 
service of police. Such a service might be created for this water 
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parkway as readily as for the so-called metropolitan parkways 
lately ordered by the General Court and governed by the Metro- 
politan Park Commission. In addition to watching the river, the 
police would serve to preserve the adjoining private grounds from 
■trespassing. The force would, however, be chiefly useful as guides 
and guardians of the boating public, and it would accordingly seem 
equitable if a part of the expense of maintaining the service should 
be borne by the owners of boats, from whom an annual license fee 
might be collected, as is done by the Thames Conservancy Board 
in England. Electric launches might be similarly licensed by the 
governing conunission, to run as omnibus boats or as cabs. 

If the various suggestions thus far offered can be carried out, the 
river will become conveniently and safely navigable by small boatsL. 
It may, however, be pertinently asked. What is the use of improv- 
ing the navigation, if the present charm of the river scenery is to 
be gradually destroyed? 

It has been well said that ** the life of a river, like that of a 
human being, consists in the union of soul and body, — the water 
and the banks. They belong together. They act and react upon 
each other" (*« Little Rivers," by Henry Van Dyke, 1895). Ac- 
cordingly, it is distressing to note how the banks of Charles River 
have been here and there defaced within the last few years, while 
there appears to be every likelihood that the same processes will 
work additional injury as time goes on. The tendency towards the 
destruction of the beauty of small rivers flowing through crowded 
neighborhoods is everywhere as noticeable as it appears to be inev- 
itable. This destruction, as a matter of fact, has been successftilly 
averted in but a very few instances. It is, indeed, quite imaginable 
that it may be imwise to attempt the preservation of landscape in 
many cases. Much natural beauty is, doubtless, rightly sacrificed 
for the furtherance of various important human ends. It seems, 
then, advisable, in the first place, to consider what must be done to 
effectively preserve at least a sufficient part of the loveliness of the 
landscape of the Charles, and then to leave it to the metropolitan 
community to determine whether the game is worth the candle ; or 
in other words, whether the preservation of the scenery is likely 
to be worth to the community the probable first cost, plus the 
recurring cost of supervision. 
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The briefest study of the circumstances leads irresistibly to the 
conclusion that the ownership of the river banks by numerous pri- 
vate persons' tends slowly but surely to the fetal injury of the 
scenery. It is true that many sections of the river bank are at 
present occupied as country seats by citizens who take pride in the 
beauty of the shores. On the other hand, there are other owners 
whose only thought is to sell their land in suburban lots as soon as 
may be ; and these, in their zeal for every possible dollar, encourage 
building down to the very water's edge. Even wet lands near the 
river are now advertised as house lots ; and when some of these 
shall have been occupied as shabbily as is usual, the adjacent country 
seats will lose much of their charm, and will in turn be subdivided 
and sold in small parcels. These are some of the processes which 
are working the destruction of the seclusion and beauty of the river 
scenery. 

Assuming, as we do, that no one would propose to oust any of 
the more considerable of the river-side industries, it may be noted 
that there seem to be but two ways of dealing with the remaining 
private river banks, if the scenery is to be even measurably pre- 
served. In connection with land parkways, a "building limit" 
more or less distant from the edge of the parkway is commonly 
agreed upon. . If Charles River is made a water parkway, governed 
by a park commission, it may be possible to secure such a *' build- 
ing limit " on the banks in many places, together with a further 
" restriction" preventing private owners from felling trees between 
the water and the "building line" without permission. The re- 
stricted strip would, of course, need to be wider than is usual on 
land parkways. Private boathouses and landings might be allowed 
within the building limits under special permits. The general public 
would acquire no right to land,, or to go and come, upon shores thus 
restricted. If, however, the governing commission could be en- 
dowed with power to secure such restrictions, it would seem that 
much of the local scenery of the shores might be preserved, with- 
out depriving the owners of country seats of either their privacy or 
their dearly bought privilege of personally possessing a bit of river 
bank. The public would, through the proposed action, certainly 
acquire large present and prospective benefits not now enjoyed. 

The other and the more thorough-going way of accomplishing 
the desired end would consist in the acquirement by the governing 
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commission, through gift, purchase or condemnation, of the actual 
fee and possession of the now private river banks. This proposal 
is put forward last, because it plainly calls for several times the 
expenditure, both at first and annually, that all the preceding sug- 
gestions put together would require. The carrying out of the 
preceding suggestions would make Charles River simply a parJc^ 
way^ bordered by partially "restricted" private lands. This last 
suggestion would make the river and its scenery the central feature 
of a park^ the banks and the waters being alike usable by the 
public. As with all parks, the boundaries, in this latter event, 
ought, properly, to be streets providing frontages for houses built 
facing the public domain. The spaces of varying width between 
these boundary streets and the water would, in most places, need 
to be made accessible by footpaths ; while driveways might event- 
ually be constructed as branches of the boundary roads leading to 
some of the more remarkable points of view. Lastly, the lands, as 
well as the waters, thus controlled by the governing commission, 
would need to be continually policed. 

It cannot be doubted that the possession of this river bank, in 
addition to the possession of the river itself, would greatly increase 
the possible enjoyment of the people of the metropolitan district. 
To follow on foot the meandering shore of a pretty stream is almost 
as delightful a pastime as floating with the current. It is also 
pleasant to be able to land and perhaps picnic anywhere from one's 
boat. On the other hand, if all the people of Boston and the other 
remoter parts of the metropolitan district, who might visit the 
parked shores of the Charles in carriages or on foot, were to be 
counted, it is not likely that they would number more than a small 
fraction of the sum of those who would come from considerable 
distances in order to take part in boating. In other words, it 
seems questionable whether the acquisition of public ownership on 
these particular shores ought not to be a local, rather than a metro- 
politan undertaking. The river-bank is doubtless the most advan- 
tageous site for the public recreation grounds of all the river-side 
communities. A given appropriation will buy more pleasant and 
refreshing scenery on the river banks than anywhere else. River- 
bank parks will enhance the values of adjacent building lands so 
considerably that many land owners may well afford to encourage 
park-making by offering land for nothing or for very low prices. 

It is, however, no part of our professional function to debate 
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either this question of metropolitan versus local public ownership, 
or the broader question as to whether public ownership of any kind 
is really desirable. 

Many of the present facts, upon which the decision of these 
questions must largely rest, are illustrated by the new and accurate 
map of the river, made for the joint commission, and submitted, at 
a reduced scale, herewith. From this map the following statistics 
of the present public and semi-public Iront^es on the river bank 
have been obtained by scaled measurements. 
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It appears from these statistics that the cities of Waltham and 
Newton and towns of Watertown and Weston already own public 
grounds situated at the river's edge. It also appears that the front- 
ages held for the protection of water supplies are both many and 
long (see column III.), and that, after subtracting the banks occu- 
pied by established industries, more than one-third of the total 
remaining frontage on the river is already preserved from spoliation 
by either public or semi-public ownership. The frontage remain- 
ing after ' subtracting the industrial frontage (column II.) from the 
total frontage (column I.) is 28.67 miles, of which 10.28 miles (the 
sum of the totals of columns III., IV. and V.) are already protected. 
If the remaining frontage of 18.39 miles can be ^* restricted" and 
the river made a water parkway, additional parks may be strung 
along the connecting chain, as private generosity, local public spirit 
or *' metropolitan" appropriations may determine in the future. 

Respectfully submitted, 

OLMSTED, OLMSTED & ELIOT. 

Bhookline, Mass., Dec. 9, 1895. 
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INTERMITTENT FEVER IN THE CHARLES RIVER VALLEY. 



The history of intermittent fever in Massachusetts has already- 
received careful and able treatment by various writers. The paper 
of Dr. O. W.- Holmes^ in 1836 is the first careful examination of 
the facts which we possess. In 1881 there appeared the paper of 
Dr. Adams ^ of Ptttsfield, which took up the history of the reappear- 
ance of intermittent fever in Massachusetts in 1877 and the follow- 
ing years, during which the disease existed to a considerable extent 
in the Connecticut valley and in Berkshire County. At the time of 
the investigation, in July and August, 1880, it was reported that 
there were no cases of the disease in Suffolk and Norfolk counties ; 
in Essex County one case of remittent fever was reported from 
Amesbury; while in Middlesex County scattered cases of inter- 
mittent fever were reported from Ayer, Wakefield, Woburn and 
Billerica. Although no cases were reported from Watertown, Dr. 
Adams quotes^ Dr. A. Hosmer as follows : — 

*' I have heard long since, in a vague, traditional way, that many 
years ago intermittent fever was original in Watertown. I have 
never found any means of testing the truth of the statement. Of 
course, now and then I see a case of malarial disease ; but with a 
single exception, soon to be stated, it is all imported. Twenty-five 
years ago a case of intermittent fever occurred in the practice of 
my uncle, the late Dr. Hiram Hosmer. The patient was a man who 
had never been out of the State, and who lived on the shore of Fresh 
Pond. The disease was regarded as the product of the place, and 

1 O. W. Holmes, M.D. Facts and traditions respecting the existence of indigenons inter- 
mittent fever in New England. Boylston prize essay, 1836. Boston, 1838. 

a J. F. A. Adams, M D. Intermittent fever in Massachusetts. Second annual report of the 
State Board of Health, Lunacy and Charity of Massachusetts, supplement, p. 47ff. Boston, 
1881. 

s Loc. cit., p. 92. 
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the case was considered unique. It is a curious fact, that an attack 
came just as the patient was getting ready to move to the West." 

Dr. Holmes mentions a case reported to him by Dr. James Jack- 
son, occurring in Boston, which he had seen <<a number of years 
since.'* 

Thus we see that up to 1880 intermittent fever was practically 
unknown in the eastern part of Massachusetts, except for the state- 
ment in Mann's Medical Sketches, published in Dedham in 1816, 
and quoted by Dr. Holmes, that *' intermittent fevers one hundred 
years ago were conamon in the lower towns of Massachusetts." Dr. 
Holmes, however, was unable to confirm this statement. 

In 1886 appeared the paper of Dr. Z. B. Adams ^ of Framing- 
ham. In this paper Dr. Adams mentions the fact that Dr. Holmes 
found that intermittent fever probably existed at Providence, R. I., 
and at Hopkinton, Mass., and speaks as follows : '< The disease in 
the last-named locality appears to have been indigenous in the 
neighborhood of two ponds, situated in the westerly and south- 
westerly portion of that town. One of these, called North Pond, 
empties into the Blackstone River, which debouches at Providence, 
R. I. ; while the other, Whitehall Pond, forms one of the largest 
sources of the Sudbuiy River, which flows through the town of 
Framingham." , 

The first case of intermittent fever in the neighborhood of 
Framingham which Dr. Adams could find was one occurring upon 
the borders of the Sudbury River, in 1876, at a point about half- 
way between the villages of Framingham Centre and Saxonville. 
No more cases were known to have occurred until after the dams 
were erected by the city of Boston on the Sudbury River and 
Stony Brook. In a house on the shores of Basin 3, on Stony 
Brook, ** malarial symptoms have appeared at various times since 
1880," 2 Dr. Adams tells us. Another case was reported, of ap- 
parently indigenous origin, upon the Natick road, two miles east 
of South Framingham, in 1883. In June, 1885, occurred the first 
case of the epidemic in South Framingham, in which over two 
hundred cases are known to have occurred up to Oct. 1, 1885. The 

greater number of these cases appeared during the month of Au- 

■ . , I — — — — 

1 Z B. Adams, M.D. Malaria in Eastern Massachusetts. Seventh annual report of the State 
Board of Health, Lunacy and Charity of Massachusetts. Supplement. Boston, 1886. 
s Adam8> loc. dt, p. 8. 
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gust, and the number fell off markedly about the middle of Septem- 
ber. The area of the town near the Boston & Albany Bailroad, 
covering about two hundred acres, one-half at least of which, says 
Dr. Adams, is bog and swamp, contained seventy-two houses ; in 
fifty-one of these malaria is known to have occurred. In March of 
the next year the disease began to show itself among those attacked 
during the preceding summer, and new cases were seen. The 
attacks of the disease have occurred to a greater or less extent 
each year up to the present time. 

In 1890 there appeared Dr. Cook's paper upon intermittent 
fever.^ From this paper we learn the following facts about the 
progress of intermittent fever in the Charles River valley. Boston 
and Brookline report only sporadic cases, while we find the disease 
already at this time more or less epidemic, or, more properly 
speaking, endemic, in Cambridge, Dedham, Dover, Hyde Park, 
Needham, Newton, Waltham, Watertown, Wellesley and Weston, 
as well as at Framingham, where, as we have already seen, it 
appeared in epidemic form in 1885. In regard to the time when 
the disease first made its appearance in the towns mentioned, we 
find that Watertown reports it as epidemic as early as 1884, Hyde 
Park, Needham and Weston give 1885, the same year that the 
epidemic in Framingham appeared, while Boston reports sporadic 
cases in 1885. Cambridge, Newton, Waltham and Wellesley 
regarded it as epidemic in 1887, and Dedham in 1888. Brookline 
reported sporadic cases in 1889, and Dover reported the disease as 
epidemic, without giving the date of its appearance. 

Taking up these towns and cities more in detail, we learn that 
Dr. Cook found only sporadic cases in Boston. From the AUston 
district five cases were reported in 1889, all near the Charles River. 
In the Brighton district the disease is reported to have first appeared 
in 1887. In Brookline cases were first seen in June, 1889. In 
Cambridge scattered indigenous cases were observed by Dr. Hil- 
dreth about 1880, upon the borders of Fresh Pond, but cases were 
not seen in any number till 1887, and in 1889 it became really epi- 
demic in this city. Most of the cases occurred near Fresh Pond 
and Alewife Brook, or at Parry Brothers' brick yards. In Dedham 
intermittent fever was first observed in 1888, when it was quite 

^ Dr. C. H. Cook. Intermittent fever in Massachusetts. Twenty-first annual report of the 
9tate Board of Health of Massachusetts. Boston, 1890. 
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prevalent along the Charles River. In regard to Dover, Dr. Cook 
says that physicians living in adjoining towns mention cases there, 
Ijut give no details. From Hyde Park it was reported that the first 
cases were seen about 1885, and that since that time there had been 
a large number of cases. From Needham Dr. A. D. Kingsbury 
reported ** indigenous cases first in 1885, — since then many 
cases." During 1889 he says that he treated from twenty-five to 
thirty cases. From Newton Dr. H. M. Field reported that he had 
seen an indigenous case as early as 1877, but the disease could first 
be called epidemic in extent about 1887, since which date it had 
prevailed in most, if not all, of the wards of the city. Dr. Porter 
of Auburndale reported that when first observed it was among the 
Italian laborers in Weston at the Cambridge Reservoir, and that it 
appeared soon after at Islington and Riverside, both on the Charles. 
Later it appeared in nearly all sections of Auburndale, West New- 
ton, and other wards of the city. Dr. W. O. Hunt of Newtonville 
reported many cases near swampy lands, and a number where nevr 
roads were being constructed. Dr. Stone of Newton Corner had 
heard of cases ** near a pond." Dr. F. W. Webber, also of Newton 
Corner, reported that <'most cases were along the borders of the 
river, or in the immediate vicinity of some swamp." Dr. J. F. 
Frisbie reported cases near swamps and ponds. Dr. J. R. Deane 
of Newton Highlands reported the disease *'near upturned soil." 
Dr. W. H. Hildreth of Newton Upper Falls reported cases as 
*' generally near the Charles River." Over two hundred cases from 
Newton were reported from the outbreak of the disease, up to the 
time the reports were made in 1889. In Waltham Dr. Alfred 
Worcester reported its first appearance as in August, 1887. The 
number of cases in this city up to the fall of 1889 was reported to 
be about one hundred. During the few years preceding, many new 
streets had been built and cellars dug. Old streets had been dug 
up for the purpose of laying water, drain and gas pipes. In the 
summer of 1886, in the preparation for the construction, on Stony 
Brook, of the reservoir for the Cambridge water works, a mill- 
pond, previously full for many years, was drawn down, the mud 
from its bottom scraped out, and thousands of loads piled on the 
land near by. In this immediate vicinity probably every person, 
old and young, had intermittent fever, we are told. The disease 
seemed to follow the deep trench in which the water main was car- 
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ried to Cambridge. It also prevailed in the vicinity of the Charles 
River and the adjoining low lands. In Watertown Dr. J. A. Mead 
reported the date of its first appearance as 1884, and stated that, 
while many cases occurred in 1884, 1885 and 1886, in 1889 fewer 
were seen. In Wellesley intermittent fever first appeared in 1887, 
most of the cases being along the course of a brook and its contigu- 
ous low land. The first indigenous case reported from Wellesley 
Hills occurred in September, 1888. From Weston the date of its 
appearance was given as August, 1885. During the excavation and 
construction of the dam for the Cambridge water works, begun in 
1885 and finished in 1888, almost the entire working force was 
afflicted at different times. 

Thus we see that intermitient fever, while more or less known in 
Massachusetts for many years, has only made its appearance, at 
least to any extent, in the eastern part of the State, and particu- 
larly in the Charles River valley, within comparatively a few years. 
Aside from the vague traditions mentioned by Dr. Holmes, which he 
was unable to substantiate, there seem to have been only a few scat- 
tered sporadic cases of indigenous origin in this region. The most 
notable of these was perhaps the instance near Fresh Pond in Cam- 
bridge, mentioned above, because of the fact that in later years the 
epidemic in Cambridge seemed to have been most severe, and per- 
haps to have had its origin in the same spot. It is also important 
to call attention to the somewhat vague reports of cases of inter- 
mittent fever in Watertown, where the disease in later years first 
made its appearance in point of time in epidemic form. Whether 
this was the starting up of an old long latent source of the disease, 
or the place of first. growth of the malarial parasite, imported from 
some other infected region, it seems impossible at this time to dis- 
cover. ' It is interesting to note in this connection a point to which 
attention is called by Dr. Cook,^ namely, that the Charles and 
Sudbury rivers, upon which intermittent fever appeared in endemic 
form at almost the same time, both have their origin in Hopkinton, 
a town where years ago the inhabitants used to be subject to the 
fever and ague. We have also seen that Hopkinton was one of the 
few places in eastern New England where Dr. Holmes was able to 
confirm by valid evidence the existence of intermittent fever in 
the past. 

1 Loc. cit., p. 283. 
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In November, 1894, circulars were sent out by the State Board 
of Health of Massachusetts to all the physicians living in towns 
along the Charles River above Watertown to Dedham. In these 
circulars three questions were asked : — 

1. "When did Intermittent fever first appear in your town, judging from 
your own observation ? 

2. Has it been more or less prevalent in your town during the past five 
years than previously? 

3. Have any measures been taken for its prevention, such as the drain- 
age of wet lands, or other methods of improvement? 

Physicians were also requested to add a list of the cases of inter- 
mittent fever occurring in their practice during the past five years, 
giving date, residence, results, whether it was indigenous or im- 
ported, and the type in each case. Eighty-four circulars were sent 
out, to which fifty-seven replies were received. These replies in- 
clude not only one or more from each town, but at least one frona 
each village in every town ; and it is upon these reports, many of 
them very full and elaborate, that this paper is based. I wish here 
to return thanks to all the gentlemen who were at the pains to reply 
to the circular, and also to thank those of them to whom I am in- 
debted for personal favors, in showing me the various towns and 
places most infected. 

From the lists of cases reported, supplemented by verbal com- 
munications and by personal inspection when {)ossible, a map was 
prepared for the use of the board. The endeavor was made to 
locate each case as accurately as possible, although in many in- 
stances this could not be done absolutely. One fact should be 
borne in mind in considering the distribution of cases — .that in 
many places the scarcity of cases is due to the small population, 
and not to the rarity of the disease, many instances having been 
found where nearly every person in a small settlement had suf- 
fered from the disease, yet the total number of cases was still 
small. 

Taking up the replies to the first question on the circular, <« When 
did intermittent fever appear in your town, judging from your own 
observation?" and arranging them alphabetically by towns, we find 
these replies : — 
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Boston. As it was desired only to include the Charles River 
valley, circulars were sent only to the outlying districts of Boston, 
near the Charles River. 

West Roxbury District. Dr. C. W. Sparhawk replies : *< Oct. 1, 
1890." 

Jamaica Plain District, Dr. J. V^ Broidrick places the appear- 
ance of the disease in 1892, Dr. A. S. Perry in 1891. 

Brookline. Dr. H. L. Chase reports <* sporadic cases in 1885, 
and since 1889 near Hammond's Pond at Chestnut Hill the disease 
has been really endemic." Dr. Chase, in a paper on this subject,^ 
aside from the Chestnut Hill cases, reports cases in Brookline in 
1890, 1891 and 1892. Dr. H. M. Cutts writes: ''1 cannot find 
that I treated any cases of malaria in 1890, though I am sure that I 
saw several important cases. In the spring of 1891 the upturning 
of Muddy River bottom for park purposes started up malaria, 
though in my own practice I saw no indigenous cases." Dr. Sabine 
says <*nine (?) years ago." 

Dedham. Dr. F. L. Babcock writes: **Five or seven years 
ago. ... It was never known here previous to seven or eight 
years ago, unless imported." Dr. E. W. Finn reports a case in 
September, 1892, but mentions no definite time of its appearance. 
Dr. J. P. Maynard writes: ^^ Ahoxxt forty years ago, two cases in 
one family. None known to me for at least thirty-four years pre- 
vious to that date. I have not learned of any cases (indigenous) 
since that period until within the last ten years." 

DovEK, Dr. Cook* says physicians living in adjoining towns 
have mentioned cases in Dover, which would make the appearance 
date from 1889, at least. The earliest reported case of which men- 
tion is made in replies received during this investigation is one in 
August, 1891, reported by Dr. Mansfield of Needham. 

Needham. Dr. H. T. Mansfield writes: **The first case I saw 
was one in 1879, severe and well defined." Dr. A. E. Miller says : 
<<I had the first case Sept. 23, 1890. There have been but few 
oases here (unless imported), and these have been in the vicinity 
of the bicycle factory. A pond of water is in the rear of the 
factory. Pigs in large numbers have also been kept near there." 

1 H. L. Chase, M.D. Intermittent fever in Brookline. Boston Medical and Surgical Jour- 
nal, Vol 127, p 566. 
9 Loc. cit.» p. 262. ^ 
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Dr. A. M. Miller says about 1889 or 1890 ; Dr. V. D. Miller gives 
1890 as the date. 

Newton. Dr. J. F. Frisbie says that the disease appeared more 
than five years ago. Dr. C. D. W. Reed gives 1888. Dr. R. A. 
Reed writes : "My first business on coming to Newton in 1881 was 
intermittent fever." Dr. L. R. Stone says he ** cannot say with 
certainty." Dr. F. D. Webber gives the date as 1885. 

Dr. Stearns of the Nonantum district of Newton gives the date 
of the first appearance of the disease as July, 1889. He writes : 
**I am a native and resident of that low part of Newton called 
Nonantum, , situated near Watertown and JEtna Mills, and close to 
the Charles River. Our family have lived in the same place since 
1640. My father, born here in 1820, remembers nothing of mala- 
ria in this section, nor remembers of his parents ever speaking 
about it. Malaria was known to exist ten miles up the river (South 
Framingham) a few years before it appeared here, and was quite 
epidemic in Newton Upper Falls and Auburndale the year before it 
appeared to any great extent here. It occurred here in pronounced 
shape over a year before land was dug up for sewers. The land 
was also dug up about twelve or fifteen years ago for water works, 
and not a single case appeared. In the parts where malaria is most 
epidemic — Auburndale and Newton Upper and Lower Falls — no 
sewer has yet been made, and no turning up of land occurred." 

Dr. D. E. Baker of Newtonville places the appearance of the 
disease in 1886, Dr. W. O. Hunt in September, 1885, Dr. G. H. 
Talbot about 1887 and Dr. G. S. Woodman says in 1887 or 1888. 

Dr. F. E. Crockett of West Newton gives five years ago as the 
time of the commencement of the disease. Dr. F. G. Curtis 
writes : '< It was here when I came, in 1889." 

Dr. M. H. Clarke of Auburndale writes: *«In the fall of 1888 
intermittent fever had just begun to make its appearance in Auburn- 
dale." Dr. F. E. Porter gives the date as 1884 or 1885. He says : 
''The exact year when intermittent fever came to my notice was 
when the city of Cambridge started to build a reservoir for water 
supply in the town of Weston, across the river from Auburndale, 
perhaps earlier or later than I mentioned in answer to your first 
question." 

Dr. F. M. Sherman, formerly of Newton Lower Falls, first saw 

« 

cases of the disease in 1890, but says that other physicians told 
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him the disease appeared some eight or ten years ago. Dr. Baker ^ 
states that he saw some of the earliest cases at Newton Lower 
Falls in 1885. 

Dr. W. H. Hildreth of Newton Upper Falls gives September, 

1887, as the date at which he first saw intermittent fever, Dr. W. 
H. McOwen gives the spring of 1888, and Dr. E. Thompson the 
year 1885. 

Dr. J. K. Deane of Newton Highlands gives the date of the ap- 
pearance of intermittent fever as 1886. 

Dr. Loring of Newton Centre writes : '* During my term in the 
Harvard Medical School we were taught that malaria was never to 
be seen in the vicinity of Boston. My surprise was great, sixteen 
years ago, in finding an occasional case of intermittent fever in 
Newton. The cases were rather infrequent then, say two or three 
a season. Six years ago, however, it came in force." That is in 

1888. Dr. F. A. Sylvester says: *' Twenty years since. . . . 
Cases seldom occurred, but occasionally, during the decade from 
1875 to 1885, gradually increasing since 1885 to 1893." 

Waltham. Dr. E. E. Cutler writes: "My first case was July 
17, 1887." Dr. F. A. Foster gives no date, but reports a case in 
June, 1889. Dr. A. Greenwood states that he first saw it in the 
fall of 1891, upon coming to Waltham. Dr. I. S. Hall gives 1889. 
Dr. W. F. Jarvis says : << About five years ago." Dr. C. J. McCor- 
mick gives June, 1888. Dr. E. A. Sears says: "I found it here 
when I came, four years ago." Dr. H. A. Wood says: "My 
observation extends over but seven years of its existence." That is 
since 1887. Dr. A. Worcester gives 1888 as the date of its first 
appearance. 

Wellesley. Dr. E. E. Bancroft writes that the disease made 
its appearance "in 1887. My practice in Wellesley began in 
1887." Dr. W. B. Lancaster says : " Before I came to Wellesley 
Hills, which was four years ago this month (December, 1894)." 

Weston. Dr. F. W. Jackson writes: "Malaria has existed 
here during the summer months each year since 1885," — the year 
when, as we have seen, the new reservoir for the city of Cambridge 
was begun in this town. 

From these reports we see that intermittent fever has occurred, 
sporadically indeed, yet indigenously, in the Charles River valley 



> Boston Medical and Surgical Joornal, Dec. 15, 1892, p. 581. 
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for a longer time than has generally been supposed. Dr. Sylvester 
mentions cases in Newton twenty years ago, and scattered cases 
throughout the decade 1875-85. Dr. Loring also speaks of cases 
in Newton sixteen years ago. Dr. Mansfield reports a case from 
Needham in 1879, and Dr. Maynard of Dedham mentions two 
cases, occurring in a house situated upon a dam on Mother Brook, 
which certainly were forty years ago ; but he saw no cases aft«r 
that until ten years ago. We have seen that intermittent fever was 
frequent in Watertown in 1884. It seems to have appeared next, 
to any extent, in Weston in 1885. A number of cases occurred 
across the river from Weston in Auburndale the same year, and it 
became prevalent there in 1886. It also seems to have appeared 
in Newton Upper Falls in 1885, and at Newton Lower Falls the 
same year. During the years from 1886 to 1889 it appeared in 
epidemic form at Newton Centre (1888), West Newton (1889), 
Newtonville (1886 or 1887), Nonantum (1889), Chestnut Hill 
(1889) and Newton (1888 or 1889). At Newton Highlands it has 
been much rarer, but a number of cases have been seen each year 
since 1889. Thus we see that the disease in Newton appeared first 
at Auburndale, Riverside, Newton Upper Falls and Newton Lower 
Falls at nearly the same time, and has gradually spread, though in 
a somewhat irregular manner, yet in a general way, down the river, 
through the whole city. In Waltham it seems to have become en- 
demic certainly as early as 1888, about the time that it began to 
prevail to any extent in the parts of Newton across the river, but 
four years later than at Watertown, just below upon the same side. 
Wellesley has suffered considerably since 1887, Dedham since 
1888, Dover since 1889 and Needham also since 1889 ; though, as 
has been said, scattered cases were seen much earlier. In Boston 
and Brookline the disease can scarcely be said to be very prevalent 
as yet, and cases have only occurred since 1890. 

Thus the beginning of the present outbreak of intermittent fever 
in the Charles River valley certainly antedates that of 1885 at 
Framingham, though it did not involve a large extent of territory 
until about two years later. We are compelled, therefore, to con- 
clude that the outbreak in the Charles River valley did not have its 
origin in that at Framingham. Whether the disease was brought 
from towns near the source of the Charles, where it is known to 
have existed, seems doubtful, as our present knowledge of the 
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propagation of the disease tends to show that it is not spread by- 
means of water ; and the occurrence of even the few scattered in- 
digenous cases during the decade 1875-85, and before, points to 
the presence of infected foci, which under favorable conditions have 
become starting-points for the wide-spread growth of the parasite 
in the infected region. In what way these foci originated, whether 
from others at the source of the river, as has been suggested, or 
from incysted forms of the parasite, lying dormant. for many years, 
it is impossible to say, until further investigations have given us 
knowledge of the life history of the haematozoon outside of the 
human body, of which we now know nothing. 

Let us now take up the question whether the disease has become 
more or less prevalent during the past five years. This was the 
second question upon the circulars sent out. 

Boston. West Hoxbury District. Dr. Sparhawk reports in- 
termittent fever more prevalent during the past five years than 
previously. 

Jamaica Plain. Dr. Broidrick also states that it has beeen more 
prevalent, and Dr. Perry says the same, and writes : ** the disease 
appeared here about the time that ground was being broken for the 
park improvements." 

Brookline. Dr. Chase says that the disease has increased in 
amount. Dr. Cutts writes: "Yes; more prevalent, but it is at 
present markedly on the wane." Dr. Sabine says: <'More; ap- 
parently more two years ago than before or since." 

Dedham. Dr. Babcock writes that the disease is more prevalent, 
as do all the other doctors heard from in this town. 

Needham. Dr. H. T. Mansfield writes; *'More, and more so 
the last few years. I have seen a large number of cases in the past 
three years." Dr. A. E. Miller says : <' More. Most of the cases 
have been near the Charles River along the Newton line." Dr. A. 
M. Miller and Dr. V. D. Miller both write that there has been more 
of the disease. 

Newton. Dr. Frisbie, Dr. C. D. Whitman Reed, Dr. Scales and 
Dr. Stone all write that the disease has been more prevalent. Dr. 
R. A. Reed says : **Not more prevalent, I should say, except per- 
haps the past summer." Dr. Webber writes : *< Generally speaking, 
the disease has increased. During the past year the severity of the 
disease has been more noticeable." 
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From Nonantum Dr. Stearns says that the disease has been more 
prevalent, and adds : ''This year, as well as last year, many people 
have learned to treat the disease themselves, so that perhaps some- 
what accounts for the falling off of cases, yet it really does seem as 
if Nonantum and ^tna Mills and Watertown have not so much 
malaria as in previous years. Whether the surface drainage put in at 
the time of [the construction of] the sewer has anything to do with 
it, or not, I cannot say. My experience in Aubumdale and Upper 
and Lower Falls is that malaria has increased in that section the 
past year (the sewer and underdrain has not been put in in the 
above section)." 

From Newtonville Dr. Baker says that intermittent fever has 
been more prevalent. Dr. Hunt says: ''Less until this year. 
There has been much more malaria this year than for several years. 
In the Upper Falls they have it all the time, also much in Lower 
Falls. Of late many cases have appeared in Auburndale, on high 
as well as low lands. Many on the West Newton hill. More than 
usual in Newton proper." Dr. Talbot says there has been more. 
Dr. Woodman says: "More; particularly during the excavations 
along our streets for laying the sewer." 

All the physicians of West Newton report the disease as more 
prevalent. Dr. Curtis writes: "In regard to your question as to 
the prevalence of intermittent fever during the past five years, there 
has been a steady increase up to the present year, when there has 
semed to be a decrease, typhoid apparently taking its place. I am 
not yet prepared to say how great the increase in typhoid has been 
this year over last, but it is quite marked, I feel sure. In regard 
to malarial diseases, I sent a letter in the latter part of August to 
the physicians of Newton, asking for a report as to the increase or 
decrease over last year. Out of twenty-three replies, sixteen re- 
ported a decrease. In the Newton hospital during the last six or 
seven years there has been a steady decrease in typhoid, malarial 
diseases taking its place, until the present season, when the pendu- 
lum has swung the other way." 

Dr. Clarke of Auburndale writes that when intermittent fever first 
appeared in Auburndale " it was confined principally to Charles 
Street, Auburndale, a street which ends at the Charles River. . . . 
I saw perhaps fifteen or twenty cases that fall (1888). In the spring 
and summer of 1889 the disease extended from Charles Street up 
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through the village of Auburndale, along Hancock Street, with 
occasional cases on the side streets and hills, until it reached the end 
of Hancock Street, about the end of the summer. The cases at 
Riverside (Charles Street) still continued to be most numerous. 
Since that time the cases have increased in number, the excavations 
for the sewer two or three years ago seeming to start up a new set 
of cases, which followed these excavations pretty closely. During 
the year 1894 I have treated about one hundred cases of intermittent 
fever, and, while the number is larger than any preceding year, the 
type of the disease seems to be milder, and more amenable to treat- 
ment. As a whole, I will conclude by saying that, although the 
number of patients suffering from malarial fever has increased, the 
disease seems to have lost in virulence. . . . My total number of 
cases in the last six years must aggregate, I think, between two and 
three hundred." 

Dr. F. E. Porter, also of Auburndale, writes : ** For chart pur- 
poses, unless it is published by years, it is safe to say there is not a 
street in Auburndale that has not been visited in some of its parts, 
in some year or years, with malaria. Of course some sections have 
had many returns of the disease. This last statement should not 
convey the idea that it is especially visited beyond others of the 
towns about us. Other physicians, as familiar with neighboring 
wards or towns as I with this, may not word their statements to 
match this ; but from what I know and hear, in Newton, the extent 
of this disease has in some degree been in accordance with the 
amount of exposed and upturned soil. . . . By upturned soil, atten- 
tion is called to cellar digging and street laying, but particularly the 
extension of the State park system in the < Newton boulevard,' so 
called, which this past year and more has been employing many 
laborers in this and the adjacent wards. Many have had malaria. 
For about the same length of time the city sewer works have been 
busy, employing perhaps a larger number of men . . . some of 
whom have contracted malaria, and were sent to the Newton hos- 
pital. So that I think a full statement from Newton would not be 
received unless that hospital contributed to the report.^ In other 
years, whenever these two industries worked, the report shows an 
increase of malaria. . . . So, after all, I think there has been more 
malaria the last year or two here than before." 

1 This has been received. 
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Dr. Sherman, formerly of Newton Lower Falls, writes: ''Dur- 
ing the four years from January, 1890, to January, 1894, intermit- 
tent fever has been exceedingly prevalent; in my opinion, has 
rather increased than otherwise. I have left the place for the 
reason that I myself and my family have suffered so much from the 
disease. Taking the whole population of the village, there are but 
few individuals who have not had repeated attacks. There are 
very few houses within a radius of a mile of Newton Lower Falls 
where during this time cases of intermittent fever have not devel- 
oped. The cases are to be niunbered not by dozens, but by hun- 
dreds. The disease seems to prevail as much upon the high land 
about the village as in the valley and along the river banks." 

All the physicians at Newton Upper Falls think that the disease 
has increased during the last five years. 

Dr. Deane of Newton Highlands writes : *' This year there have 
not been as many cases at Newton Upper Falls as in 1892 and 1893, 
but more at Newton Lower Falls, Riverside, Auburndale, Waltham 
and West Newton, also some at Nonantum and Newton proper." 
He says that there has been very little at Newton Highlands itself. 

Dr. Loring of Newton Centre writes that the disease appeared in 
1888, and adds: *< During the following four years all the physi- 
cians had many cases. It was the common disease from late spring 
until late autumn. . . . It is no exaggeration to say that during 
the last six years I have treated over three hundred cases of 
malaria. . . . During the last two years the disease has been 
growing less severe, and the cases are less frequent." Dr. May 
says that the prevalence of the disease has been greater during the 
last five years than previously, << except that in this ward (6) for 
the past year it has been less prevalent." Dr. Sylvester also 
reports the disease as more prevalent, *' gradually increasing since 
1885 to 1893, and decreasing materially since, with comparatively 
few cases during 1894, and most of these near the Charles River." 

Waltham. Dr. Cutler writes : the prevalence of the disease 
'* has varied from year to year, but it has prevailed extensively 
every year. I saw but one indigenous case in Waltham previous 
to the above date (July 17, 1887). Have practised here twenty- 
five years." Dr. Greenwood reports: <'More every year." Dr. 
Hall: ''Much more." Dr. Jarvis, Dr. McCormick and Dr. Sears 
all state that the disease has increased in amount. Dr. Wood 
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writes : *< I can say that during my seven years' residence in Wal- 
tham this year has shown me the largest number of cases, partly 
because of my increased practice, and partly from its greater preva- 
lence." Dr. Worcester also agrees that it has been more preva- 
lent. 

Wellesley. Dr. Bancroft says there has been more intermit- 
tent fever in Wellesley during the past five years than previously. 
Dr. Lancaster of Wellesley Hills writes that there has been much 
more intermittent fever during the past five years, and adds : <* We 
have less malaria here at Wellesley Hills than at Wellesley, and 
not anywhere near as much as at Newton Lower Falls." 

Weston. Dr. Jackson says that the disease has been more 
prevalent, and then adds further : *' Malaria has existed during the 
summer months each year since 1885, but mor^ so this season." 
And again: '* Malaria has this year (1894) prevailed to an extent 
hitherto unknown in the Stony Brook section of Weston;" and 
mentions in this connection the fact that the water of the Stony 
Brook reservoir of Cambridge was drawn down lower than usual 
that summer. He also says that when the wind blew steadily in 
one direction across the reservoir new cases would be seen on the 
opposite side of the reservoir from that from which the wind blew, 
and when the wind blew in the opposite direction, cases would 
appear upon the other side. 

Before considering these replies, let us first see what we find 
from the cases reported by the physicians of the various towns ; 
and it should be stated, first, that these figures include only a por- 
tion of the cases reported, as it has been only possible to analyze 
them by towns and years when both date and residence were given. 

The cases from the outlying districts of Boston and Brookline are 
too meagre to be of much value in determining the spread of the 
disease, as it seems scarcely to have become endemic as yet. 



West Eoxbury. 

Cases. 

1890, 4 

1891, 7 

1892, 6 

1893 5 

1894, - 

Total, 22 



Jamaica Plain. 

Cases. 

1890, - 

1891, 2 

1892, 9 

1893 2 

1894, 4 

Total, 17 
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Brookline.^ 

Cases. 

1890 7 

1891 11 

1892, 16 

1893, 6 

1894, 9 

Total, 48 



Dedham. 



1890, 
1891, 
1892, 
1893, 
1894, 



Total, 



Cases. 
1 

3 
3 
6 

12 



Newton (^proper). 

Cases. 

1890, 1 

1891, 7 

1892, . . . . . .4 

1893 9 

1894 7 

Total, 28 

Newtonville, 

Cases. 

1890, 26 

1891, 45 

1892, 30 

1893 51 

1894 20 

Total, 171 

Aabumdale, 

Cases. 

1890 35 

1891, 25 

1892 12 

1893, 16 

1894, 8 

Total 96 



Boston and Brookline. 

Cases. 

1890, 11 

1891, 20 

1892, 81 

1893 12 

1894, 13 

Total, 87 

NeedTiam, 

Cases. 

1890, 7 

1891 8 

1892, 20 

1893, 16 

1894, 11 

Total, 62 

Nbnantum, 

Cases. 

1890 30 

1891, 120 

1892. 80 

1893, . ■ 90 

1894, 70 

Total, , .... 890 
West Newton. 

Cases. 

1890 19 

1891, 20 

1892, 8 

1893, 8 

1894, 15 

Total, 70 

Newton Lower Falls. 

Cases. 

1890, 139 

1891, 38 

1892, 8 

1893 9 

1894 6 

Total, 196 



1 Years 1890-92, from H. L. Chase, M.D* Intermittent fever in Brookline. Boston Medi- 
cal and Surgical Journal, Vol 127, p. 665. 
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Nemton Upper Falls. 



Cases. 



1890, 
1891, 
1892, 
1893, 
1894, 



Total, 



9 

26 
16 

51 



Newton Highlands, 



1890, 

1891, 

1892," 

1893, 

1894, 



Cases. 
. 1 



Total, 



5 
2 

8 



Newton Centre. 



1890, 
1891, 
1892, 
1893, 
1894, 



Cases. 

. 7 
, 3 
. 21 
. 32 
. 30 



Total, 



93 



Chestnut HUX. 



1890, 
1891, 
1892, 
1893, 
1894, 



Cases. 

. 4 

. 20 

. 40 

. 80 

. 35 



Total, 



129 



The Newton hospital, situated in West Newton, but drawing 
cases from all of Newton, reports cases as follows : — 

Newton Hospital. 





1890. 


1801. 


1800. 


1808. 


1804. 


Totals. 


Newton Centre, .... 


4 


2 


3 


3 


4 


16 


Newton Highlands, 








1 


— 


— 




— 


1 


Newton Upper Falls, . 








— 


« 


mm 


1 


— 


1 


Newton Lower Falls, 








2 


^ 


1 


7 


2 


12 


Auburndale, . 








5 


3 


_ 


5 


2 


15 


West Newton, 








9 


3 


3 


— 


5 


20 


Newtonville, . 








1 


7 


6 


mm 


— 


14 


Newton, 








1 


5 


1 


3 


1 


11 


Totals, . . 


1 


1 


> * 


23 


20 


14 


19 


14 


90 





Newton (Totals). 








Years. 


Cases given 
Above. 


Cases given 
without Resi- 
dence, but 
with Year. 


Total. 


1890 




257 

258 
167 
246 
174 


130 
280 
1,013 
922 
819 


387 


1891, 

1892, 


538 
1,180 
1,168 

993 


1893, 


1894 








Totals, 


1,102 


3,164 


4,266 
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WaUham. 

Cases. 

1890, 33 

1891, 63 

1892. .61 

1898 73 

1894 204 

Total, 434 



Wellesley, 

Gates. 

1890, - 

1891, 9 

1892, 20 

1893, 19 

1894, 10 

Total, 68 



Weston. 
Total, 1890-96, about 100 cases. 

Total reported Cases ^ by Tears, 

Cases. 

1890, 442 

1891 659 

1892 1,355 

1893 1,291 

1894 1,236 

Total, 4,983 





Total Cases. 


Population 
(Census of 1890). 


No. Cases 

per 1,000 of 

Population. 


Brookline, 


48 


12,103 


• 3.96 


Dedham, 


12 


7,123 


1.68 


Dover, 


- 


727 


- 


Keedham, ... .... 


62 


3,036 


20.42 


Newton, 


4,266 


24,379 


174.98 


Waltham, 


434 


18,707 


23.09 


Wellesley, 


58 


3,600 


16.11 


Weston, 


100 


1,664 


60.09 



Brookline, 1 case to 254.14 of population. 

Dedham, " " 693.66 " 

Needham, " " 48.95 " 

Newton « « 5. 71 44 

Waltham, " " 43.10 " 

Wellesley, . " " 62.07 " 

Weston, " " 16.64 " 



44 
44 
44 
4t 
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1890, 
1891, 
1892, 
1893, 
1894, 



CcLses per IfiOO Population^ by Years, 



Brookline. 



Cases. 

0.90 
1.65 
2.56 
0.99 
1.07 



Dedham. 



1890, 
1891, 
1892, 
1893, 
1894, 



Cases. 



0.14 
0.42 
0.42 
0.70 



Needham. 



1890, 
1891, 
1892, 
1893, 
1894, 



Cases. 

2.30 
2.63 



6.58 
6.27 
3.62 



Newton. 



Cases. 

15.87 



1890, . . 

1891, 22.06 

1892, >. 48.46 

1893, 47.91 

1894 40.73 



WoMiam. 



1890, 
1891, 
1892, 
1893, 
1894, 



Cases. 

1.60 
3.36 
3:26 
3.90 



10.90 



Wellesley. 



Cases. 



1890, 
1891, 
1892, 
1893, 
1894, 



2.50 
5.50 
5.27 
2.77 



The following table, compiled from all the cases reported in 
which the month was given, shows well the range by months : — 



Totai Beported Cases^ by Months. 



January, 
February, 
March, 
April, . 
May, . 
June, . 



15 


July, . . . . 


. 329 


10 


August, 


. 411 


31 


September, . 


. 491 


89 


October, 


. 245 


227 


November, . 


93 


291 


December, . 


11 



In the parts of Boston included in this investigation the opinion 
of the physicians heard from has been unanimous that the disease 
has been more prevalent during the past five years than previously. 
In Brookline, while the same is true, it seems at present to be 
diminishing. An increase has also been noted in Dedham and 
Needham, and in these towns the disease does not seem to have 
begun to diminish. In Newton, both from the statements of 
physicians and from the number of cases reported, intermittent 
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fever seems to have been more prevalent two years ago than at 
present, with a decided Increase during the last five years bver the 
preceding five years. This, however, does not hold true of all 
parts of the city. In Newton proper, Nonantum, West Newton, 
Newton Lower Falls, Newton Upper Falls and Newton Centre it 
has apparently begun to diminish; while at Newtonville and 
Auburndale it is still upon the increase, though the general opinion 
of physicians is that the cases are less severe in type. In Walthana 
the disease is apparently still upon the increase, diminishing again 
in Wellesley, and still increasing in Weston. 

In general, judging both from the numbers of cases reported and 
from the opinions of physicians, obtained both by correspondence 
and personally, the conclusion seems to be justified that the maxi- 
mum prevalence of intermittent fever in the regions under investi- 
gation was attained in the years 1892 and 1893, and that since that 
time it has diminished slightly in extent, and still more in the 
severity of the cases. Nevertheless, the increased tendency of 
patients to treat themselves when attacked by intermittent fever, 
of which nearly all the physicians speak, in part perhaps due • to 
the financial diflSculties experienced by so many persons since the 
summer of 1893, and considering also the statements of life insur- 
ance examiners, that, upon asking what was the most recent disease 
from which the applicant had suffered, the almost invariable reply 
has been '< malaria," both of these facts make this conclusion, that 
the disease is diminishing, more or less doubtful. The statement 
that the severity of the cases has diminished is much more reliable. 

Let us now take up the replies to the third question of the circu- 
lar, **Have any measures been taken for its prevention, such as 
drainage of wet lands, or other methods of improvement?" 

Boston. The report from West Roxbury is that nothing has 
been done. The replies from Jamaica Plain are to the effect that 
the only measures of improvement have consisted in the drainage of 
the park lands. 

Brookline. Negotiations have been begun between the Newton 
and the Brookline boards of health as to the possibility of draining 
the rotten land around Hammond's Pond, at Chestnut Hill. Sur- 
veys have been made, but no money has as yet been voted.^ Dr. 

» Report of the Board of Health of Brookline for the year ending Jan. 31, 1893, p. 8; report 
of the Board of Health of Brookline for the year ending Jan. 31, 1894, p. 8. 
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Curtis writes : '*At Chestnut Hill, when there was much malaria in 
a small area, drainage of wet lands was undertaken. Incidentally 
the turning of Muddy River bottom into a park has checked, possibly 
stopped, malaria along its banks." 

Dedham. Dr. Finn writes: ''The Board of Health have en- 
deavored to drain Wigwam Pond and the surrounding meadows by 
building new and widening the old drains, which empty into the 
Charles River." Dr. Babcock says: *'But very little has been 
done, as the high water of the Charles River gives but little fall, 
preventing drainage of most of our objectionable lands." Dr. 
Maynard makes essentially the same reply, saying that efforts at 
drainage have been made, '< but the meadows cannot be drained be- 
low the level of the Charles River." 

Needham. Dr. Mansfield replies that nothing has been done of 
which he knows. Dr. A. M, Miller reports one instance of drain- 
age of wet lands. None of the other physicians of this town know 
of anything that has been done. 

Newton. At Newton proper the only improvements which have 
been made, so far as could be learned, have been slight, except the 
extension of the sewerage system and drainage in what is known as 
the Boyd's Pond district. At Nonantum there have been the intro- 
duction of the "metropolitan sewer" and considerable work on 
surface drainage, particularly along the lower part of Cheese Cake 
Brook, chiefly in connection with the making of the Cheese Cake 
boulevard. From Newtonville Dr. Baker writes: ''Newton has 
partly completed a sewerage system with subdrains for ground 
water, and the Board of Health has drained several wet tracts sur- 
rounded by cases of malaria." Dr. Woodman says: "Of course 
the ultimate object of the sewer is to relieve our community from 
liability to the prevalence of zymotic and other diseases." Dr. 
Curtis says there has been the introduction of a system of sewers, 
but no systematized attempt to improve wet land. Part of the shal- 
lowest portion of BuUough's Pond has been filled up, and Laundry 
Brook, leading from it to Boyd's Pond, has been deepened in some 
places. Dr. Crocket of West Newton writes, in answer to the 
question whether any measures of prevention have been taken : 
"No; but sewer drains have been added which have dried up wet 
lands in many places." Dr. Clarke of Auburndale speaks as fol- 
lows : "A former pond on Melrose Street, which was filled up 
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about two years ago, seems to have been a nucleus for intermittent 
fever, and scarcely any house in the neighborhood has escaped. 
... So &r as I know, with the exception of the river, praise- 
worthy efforts have been made in the way of drainage. The pond 
on Melrose Street, previously mentioned* and a bog on Woodbine 
Street have been drained, I believe." Dr. Porter of Aubumdale 
also speaks of measures of prevention now in progress. From 
Newton Upper Falls Dr. Hildreth reports that nothing has been 
done; while Dr. McOwen writes: ** Nothing in the vicinity of 
Newton Upper and Lower Falls. In some other parts of Newton 
the brooks and rivulets have been improved, that is, their banks 
have been sloped and graded (beautified) . They have been build- 
ing a system of sewerage in some parts of Newton for the past 
three years." Dr. Deane of Newton Highlands says that nothing 
has been done in that neighborhood in the way of drainage or other 
methods of prevention. Dr. May of Newton Centre speaks only 
of the sewers which have been built, as tending to drain certain 
localities ; and Dr. Sylvester writes in the same general way. The 
low meadow lands in the vicinity of Reed's Corner and Auburndale, 
which are separated from the Charles River by Lexington Street, 
which is here in part upon an embankment, have been drained, or 
at least an attempt, only partially successAil, has been made to 
drain them. 

Waltham. The only things which have been done in Waltham 
by way of prevention of the disease, by better drainage, are the 
extensive introduction of surfistce drainage and the connection made 
with the metrojiolitan sewer, reported by Dr. Hall and Dr. Jarvis. 

Wbllesley. At Wellesley and Wellesley Hills no measures of 
prevention have been taken. 

Weston. Dr. Jackson writes, in answer to the third question : 
<* Partially ; only in the centre of Weston, where several acres of 
wet, boggy, spongy land was drained." 

Resuming, then, we find that in Boston the drainage incident to 
the construction of the new park system has been constructed, 
which also affects Brookline. Brookline and Newton are negotiat- 
ing for the adoption of some plan for the improvement of the region 
about Hammond's Pond. Newton has extended her sewerage sys- 
tem, and in Nonantum, Newtonville, West Newton and Auburn- 
dale more or less has been done in the way of surface drainage and 
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filling up certain ponds, though these attempts are scattered and not 
systematized. At Dedham, again, some efforts have been made to 
drain some of the marsh lands, while at Needham practically noth- 
ing has been done. At Waltham, aside from the extension of the 
present sewerage system and some attempts at surface drainage, no 
systematic efforts have been made to check the disease. In Welles- 
ley nothing has been done, and in Weston some wet lands in one 
part of the town have been drained ; but elsewhere in the town, 
and especially in the neighborhood of the Cambridge reservoir, 
where intermittent fever is most abundant, nothing has been done. 

It is hardly possible, in a paper of this description, to endeavor 
to give any extended historical account of the discovery of the 
parasite of malaria, or of what is known of its life history. It was 
discovered by the French physician and professor, Laverah, on Nov. 
6, 1880, and the first report of this discovery was his note to the 
Academy of Medicine in Paris, at the meeting of Nov. 23, 1880.^ 
This discovery was confirmed by the researches of Richard^ in 
Algeria. In 1882 Laverah went to Rome, in order to learn if these 
organisms occurred with the same regularity in the blood of malaria 
patients there as he had found them elsewhere. Here, met at first 
with unbelief by the Italians, he finally convinced them. Marchiafava 
and Celli^ turned their attention to the study of this new organism, 
although they did not accept the view that the bodies seen in the red 
corpuscles of the blood in malaria were parasites until the year 1885. 
Then followed the work of Sternberg,* Councilman,** Osier ,^ Mau- 
rel,^ James,® Sacharoff,^ Paltauf,^® Plehn,^^ Quincke,^^ von Jaksch,^^ 

1 A. Laveran. Note snr un nouveaa parasite trouvd dans le sang des plasieurs malades 
atteints de fi^yre palnstre. Note commnniqu^e & TAcad^mie de m^declne, S^nce da 23 nov., 
1880. 

3 E. Richard. Snr le parasite de la malaria. Comptes rendu, 1882, Stance du 20 fevrier. 

* Marchiafava and Celli. Die Verandemngen der rothen Blatk()rperchen, etc. Fortschritte 
de Medicin, I Bd., 1883. The same. Memoire della R. Ace. dei Lincei, 1883, and elsewhere. 

« Sternberg. The malarial germ of Laveran. Medical Record, New York, 1886 

B Councilman. Fortschritte der Median, 1888, No. 12-13. 

« Osier. British Medical Journal, 1887, p. 556. 

' Maurel. Recherches microscopiques sur T^tiologie du paludisme. Doin. Paris, 1887. 

* James. The microorganisms of malaria. Medical Record, New York, 1888, p. 269. 
» N. Sacharoff. Ref. im Centralblatt fiir Bakteriologie. 1889, S. 452. 

" Paltauf. Wiener klinische Wochenschrift. 1890. 

" Plehn. Aetiologische und klinische Malariastudien. Hirschwald. Berlin, 1890. 
^* Quincke. Neber Blutuntersuchungen bei Malariakranken. Mittheilungen des Vereines 
Schleswig-Holst.Aerzte, 1890. 
>» R. V. Jaksch. Prager medicinische Wochenschrift 1890. 
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and Mannaberg,^ to say nothing of the later writings of Laverafi 
himself, which have placed our knowledge upon a firm basis, though 
there are still portions of the complete proof lacking. That the 
disease is due to this organism is certain. The parasite is probably 
closely allied to the coccidia rather than to the amoeba? ; and Man- 
naberg,* in speaking of the relation of this form to others, thinks 
that, in accordance with the present position of the matter, we may 
surmise with considerable certainty that a special subclass will have 
to be formed of the parasites found in the blood. This subclass will 
have to be made in the class of the spirozoa, along with the sub- 
classes of the gregarinida, coccidia, myxosporidia and sarcosporidia, 
and he suggests the name of hsemosporidia. Hsematozoon, how- 
ever, is the name proposed by Laveran for the parasite of malaria. 
Whether this parasite of the blood exists as a saprophyte, or as a 
parasite outside of the body, we do not know. In fact, while we 
know its life history in the blood with a considerable degree of ac- 
curacy, we know absolutely nothing of it as it exists outside of the 
human body. Nor do we know its relation to the intracorpuscular 
bodies found in the blood of certain birds. We know only that it 
grows in moist, marshy soil, and that it probably enters the body 
by means of the air, and not in the water we drink. The evidence 
in favor of the latter method of infection, as in the instance of the 
outbreak of malaria upon the ship *' Argo," which is communicated 
by Boudin, and other cases where the disease is supposed to have 
been transmitted through drinking water, is not conclusive, while 
we have very strong experimental evidence to the contrary.^ 

The important conditions under which malaria breaks out and 
spreads are, as is known, slight porousness of the soil, a moderate 
amount of moisture and warmth ; and we must acknowledge that 
these conditions which we have just mentioned are the conditions 
which are favorable to the life of a low organism, whether it be of 
parasitic or of saprophytic nature. These external conditions favor- 
ing the spread of malaria have been known for years, and were well 
and carefully studied long before Laveran's discovery made known 
to us the organism which requires them for its growth. I cannot 
do better than quote from the article of Klebs and Crudeli* in this 

1 Mannaberg. Die Malariaparasiten. Holder. Wien, 1893. * Loc. cit., p. 84. 

3 See Marchiafava and Celli. Fortschritte der Medicin, 1885, Nos. 11 and 24. 
* Klebs and Tommasi Crudeli. Reale Acad, del Lincei, Roma, 1878-9, and also New Syden- 
ham's Translation, London, 1888. 
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connection: ^^ In marshy lands its [the malarial poison's] produc- 
tion is /it7, or very slight, even when the temperature is very high, 
so long as the marsh bottom is separated from the air by a sufficient 
layer of water. It grows gradually during the hot season, as the 
evaporation diminishes this water, and attains its maximum whisn a 
great part of the marsh is uncovered, or only separated from the 
atmosphere by a thin covering of water." And again : " Hygienic 
researches have hitherto been directed to the physical conditions 
which favor malaria production in non-marshy lands. AH these 
contain a notable quantity of water in the rainy season, either from 
their low level or the slight permeability of the subsoil which under- 
lies them. During the hot season this production may take place 
in the upper strata of the soil, where these remain sufficiently damp. 
... If , on the other hand, the ground is uncovered, the summer 
evaporation may entirely dry the superiBicial, but does not ordinarily 
go on to the exhaustion of the lower strata, which may preserve a 
remarkable degree of humidity till the return of the next wet season. 
Malaria cannot originate in these superficial strata, remaining dry, 
but does so in the remaining underlying ones, whenever the air is 
able to gain access to them through fissures or the porosity of the 
soil, or when excavations lay them bare." Still further: '<The 
subterranean marshes are harmless, even when they remain wet 
during the dry season, if the soil of the colmata (an embankment, 
— levelling up of hollow places with earth) covering them is deep 
and sufficiently compact. On the other hand, they generate malaria 
when only separated from the air by a thin stratum of disintegrated 
soil, or when the air can reach them owing to excavations or fissures 
in the overlying soil." 

Laveran, in his monograph upon malarial fevers, reaches similar 
conclusions. He says:^ '*It seems probable to me that the 
hsematozoon of malaria exists in marshy habitats in the state of a 
parasite of some animal or some plant." Again :2 << Malaria is 
essentially an endemic disease. One can mark out the zones in 
which it is dominant, just as naturalists indicate the regions in 
which one meets this or that plant, in which one observes this 
or that species of animal." And fiirther:^ << Moist, uncultivated, 
marshy places fiirnish a very propitious surrounding for malaria. 

1 A. Layeran. Da Palndisme, et de son H^matozoaire, G. Masson, Paris, 1891, p. 147. 
« Loc. dt., p. 151. * Loc. dt, p. 152. 
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The existence of a marsh, properly speaking, is not necessary ; 
and, on the other hand, all marshes are not fever-producing, even 
in warm countries. ... If a marsh, properly speaking, is not 
necessary, there must be at least moist earth. Malarial fevers do 
not arise upon ships at sea ; in tropical countries, when the soil has 
been for a long time dried up, the fevers disappear; the rain, 
especially when it does not last too long, restores to the soil its 
fever-producing power. The scanty rains which come towards the 
end of the summer in warm countries, and which are soon dried up 
by the sun, are known to be very dangerous. Abundant rains, 
which last for a long time, have not the same disadvantages, espe- 
cially if at the same time the temperature falls. The influence of 
warmth is evident from the distribution of malaria upon the surface 
of the earth. Endemic malaria, unknown in cold countries, in- 
creases in intensity as one goes toward the equatorial regions. In 
the temperate and hot zones it does not prevail except in the 
warm season ; it reappears each year with the same regularity as 
this or that vegetable or animal species. . . . The influence of 
altitude, which cannot be doubted, is explained in large part by the 
fall of temperature, and also by the fact that upon higher ground, 
the water having an easy outlet, the soil is drained naturally. . . • 
A very slight altitude suffices to protect from the fever, and this 
fact is extremely important as regards prophylaxis. I have noted 
above that in the interior of the city of Constantine attacks of the 
fever were rare, while at a distance of a hundred metres below, 
near the gates of the city, malarial fever reigns with notable inten- 
sity on the banks of the Rummel. ... In swampy countries the 
inhabitants of the upper stories of the houses are less exposed than 
those of the ground floor. ... The germs of malaria rise with 
considerable difficulty in the atmosphere. The winds which pass 
over a marshy country may carry these germs, but not to any great 
distance." 

As we see, areas of moist, undrained or poorly drained land, 
exposed to the air in parts, form the most favorable places for the 
growth of the parasite of intermittent fever. The soil of the 
Charles River valley, in its lower portion, consists mainly of sand 
and gravel, with here and there numerous true and false drumlins. 
There is not much peat and but very little clay, and nowhere any 
extensive layer of clay lying below the superficial soil, and forming 
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pockets capable of retaining moisture and increasing the difficulties 
of draining moist lands. Both along the river itself and beside 
the various tributary streams is found much swampy and poorly 
drained ground. Not only is this true, but in many places the 
river itself spreads out over a considerable area, forming extensive 
shallows, surrounded by a wider or narrower strip of marsh. At 
seasons when the water in the river is low, many of these shallows 
are exposed, or partially exposed, to the air and sun, while still 
retaining abundance of moisture, — in other words, forming most 
favorable culture grounds for the malarial parasite. This exposure 
of large areas of surface, when the level of the water is lowered 
but a few inches, is seen not only in the bed of the Charles River 
but along many of its tributaries and in many of the ponds which 
lie scattered through the whole region, and even more in the case 
of artificial reservoirs constructed for manufacturing purposes or 
for suppljdng water to neighboring towns and cities. In a report 
for the city of Newton upon a plan for drainage,^ the engineers 
making the report, in speaking of the banks of the Charles River, 
say: ''The shores of the Charles River, both on the side nearest 
Newton and on the opposite side which lies in the towns of Weston 
and Needham, have for a considerable portion of their length a 
margin of low land lying between the present high and low water 
marks." These marked variations in the water level, because of 
the exposure thereby of large areas of swamp to the action of the 
air and sun, form one of the most difficult problems to treat, in any 
plan for the abatement of the disease. 

The prevalence of intermittent fever near excavations also requires 
notice. This has been referred to in the remarks of Klebs and 
Crudeli, quoted above, who speak of the growth of the micro- 
organisms in moist understrata of the soil, when the air is given 
access to these lower strata by excavations or other means. This is 
a sufficient explanation for all cases noted near excavations, as those 
in Newton, spoken of by physicians as occurring along the line of 
the excavations for the new sewerage system of the city, or in con- 
nection with the work upon the new park and boulevard systems. 
This, too, must be the explanation of the outbreak at the School 
for Feeble-minded at Waltham, mentioned by Dr. R. W. Greenleaf. 

1 Report of Albert F. Noyes, city engineer, and Edward A. Buss, C.E., on a plan for surface 
drainage for the city of Newton, Mass., Dec. 12, 1892. Newton Upper Falls, 1893, p. 16. 
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He says : ^ " Four or five large buildings have recently been erected 
here. They are on a hilltop, some two miles from the river. One 
of the buildings was built over an excavation made through a con- 
siderable amount of decaying forest growth. Almost immediately 
after occupancy nearly every inmate was seized with malarial disease. 
Two of the other buildings presented somewhat similar conditions. 
On another part of the hilltop four buildings were placed in a quad- 
rangle ; one was the executive building, one the school building and 
the other two were occupied as dormitories, one for boys, the other 
for girls. The boys' dormitory was constructed on land which had 
been cleared and well drained for a great many years ; the girls' 
dormitory was built on the same hilltop, but on a part covered 
with forest growth. The conditions otherwise, including milk, 
water, supplies, etc., were the same. When these buildings were 
occupied, scarcely a case occurred in the boys' dormitory, but the 
girls were taken sick, five or six of them a day, until a considerable 
number of them were affected with intermittent fever." Dr. Green- 
leaf concludes that the germs have been present in this region since 
the early outbreak, when the country was first settled, and that the 
present prevalence of the disease was largely brought about by the 
digging incident upon the increase of building and other improve- 
ments during the last few years. Certffcinly the admittance of air 
to lower moist strata of earth, where the micro-organism is present, 
facilitates and even makes possible its growth, before impossible, 
and so may produce outbreaks in the neighborhood of excavations. 
This has been shown in numerous instances in other countries, 
where cases have broken out in regions where none had occurred 
for years, when digging was begun in places where a former marsh 
had been filled in. Such instances have undoubtedly occurred in 
the region under consideration ; but that disturbance of the soil is 
not essential is proved by all we know of the origin of the disease, 
and in this particular instance by the testimony of many observers 
as to the occurrence of cases where no excavations were in progress ; 
as Dr. Stearns of Nonantum, already quoted above, who states 
that intermittent fever occurred in Nonantum to a marked extent 
over a year before land was dug up for sewers and other improve- 
ments in that region. 

We must now briefly consider the means of prevention of the 

^ Boston Medical and Surgical Journal) Sept. 6, 1894, p. 240. 
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disease. Speaking upon this portion of the subject, Laveran 
says : ^ << Among the most efficacious measures of sanitary im- 
provement must be cited the drying up of marshes, the drainage 
and the cultivation of the soil. By drying the soil, by draining it 
by mechanical procedures or by means of plants, one evidently 
modifies the conditions under which the parasites of malaria de- 
velop, and renders them less favorable to the increase of these 
organisms. 

''Drainage of marshes ought only to be undertaken with method- 
ical supervision, and with great precautions, especially in warm 
countries. One should take advantage of the season during which 
endemic malaria does not exist, or exists with the least intensity. 
During the hot season one should avoid uncovering a large surface 
of the marsh. The marsh is in fact much more dangerous when it 
begins to dry than when it is completely covered with water. The 
example of Lancisi, who had the moat of the Castle of St. Angelo 
flooded, to arrest the ravages of malaria, is celebrated. In Holland 
the same means have been employed more than once with success. 

''The workmen employed in draining should not pass the night 
in the marshes, and should be subjected to preventive medication 
by quinine during the fever season. 

"Systematic cultivation always purifies the soil, but certain vari- 
eties of plants are particularly useful for this purification. The 
plantations of eucalyptus trees which tave been made for a score 
of years in a large number of swampy regions have already ren- 
dered great service, notably in Corsica, Algeria and Italy." 

Intermittent fever has become endemic in the Charles River val- 
ley, — of this there can be no doubt. While the number of cases 
reported in this investigation for the earlier years is certainly too 
small, because of the difficulty of obtaining complete records of 
anything after a few years have intervened, yet, even after allow- 
ance has been made for this fact, it seems probable that we should 
still find an increase in the last years over the earlier years of the 
period included in this investigation. Our figures also show that, 
if the disease has begun to diminish as a whole in this region, the 
diminution is as yet slight. These conclusions are borne out by 
the fact that the individual physicians in this region as a rule agree 
that the disease is still increasing in extent, though perhaps losing 

1 Loc. cit., p. 214. 
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in virulence. We have also seen that up to the present time very 
little has been done in the way of preventive measures. We know 
that intermittent fever is to a great extent a preventable disease. 
The heematozoon, which is its cause, grows, whether as a parasite 
or not, only under certain conditions. These conditions are : first, 
warmth ; second, moisture ; and third, air. The first of these 
cannot be modified over large areas of country, such as those with 
which we have to do in this case. The last two can be modified. 
In what way? Moisture can be diminished, by proper drainage 
or by cultivation. Air can be excluded, either by covering the in- 
fected areas to a sufficient depth with dry, gravelly earth or sand, 
or by flooding them permanently with water. 

The question of the Charles River itself is more difficult, as it is 
complicated by factors which do not enter into most cases. Chief 
among these is the fact that the river is used for manufacturing 
purposes, and that at present the rise and fall of the river is caused 
to some extent by the exigencies of the mills employing the water 
power. Thus attempts at controlling the river involve vested 
rights, and hence necessitate either agreement with the mills, or 
new legislation. Still, without this the condition of the river 
could be much improved. Noye. and Buss, speaking of the ques- 
tion of proper drainage, say :^ '*The problem is practically solved 
when the surfaces that are exposed by the rise and fall of the river 
have reasonably sharp slopes, and [are] free from any considerable 
decaying matter." Again : ^ «< There are a number of sections which 
are nearly land-locked, and can be diked oflf at reasonable expense, 
thus maintaining the water surface at such a height as will prevent 
the exposure of the bottom when the river falls much below the 
standard height. It is not advisable to close any section in this 
way unless provision can be made for artificial circulation and 
renewal of the water in the basin. . . . There is another class of 
areas requiring treatment, which cannot be diked off, and are still 
land-locked in such a way that the current of the river cannot be 
used for their improvement. Portions of these should be treated 
with a light fill, carrying the surface above the ordinary fluctuations 
of the river, and protected against rapid current by the planting of 
trees at the upper end of the construction of such embankment as 
may be desired. The material for this fill can be taken from 

» Loc. cit., p. 17. • Loc. cit , p. 19. 
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sections lying just below the standard surface, and deepening the 
water over them enough to improve the character of the area. 
This, however, should not be resorted to in any localities where 
any danger to the public health would be feared from the disturbing 
and exposing of the material. For these sections the work should 
be done entirely by filling, and filling will be the cheapest in many 
cases where the strip to be treated is narrow and the bed of the 
river fairly deep within a short distance of the shore. The sections 
that lie between high and low water marks, and are exposed to the 
force of the current during freshet times, can be improved in some 
cases by cutting oflF the bushes and grass for three or four years in 
succession, and allowing the current to scour off the surface mate- 
rial which has accumulated on account of the retarding of the 
current. This in some cases can be assisted by a light floating 
boom extending below the surface, and provided with wings which 
deflect the current towards the sections to be removed." 

We have here in this report upon a plan for drainage the recom- 
mendations of an engineer for improving the bed of the Charles 
River. This forms, as has been said, one of the most difficult 
portions of the problem to treat. • Although these recommendations 
were not made with a view especially to the reduction of inter- 
mittent fever, yet the matters to which attention is called are also 
those that favor the growth of the malaria parasite, and hence the 
methods of treatment advised are applicable in the present case. 

To resume, briefly, if we wish to stamp out this disease, some 
such measures as these must be used : — 

1. Marshes arid low lands, which are flooded when the river is 
high and exposed to the sun and air with insufficient drainage when 
it falls again, should be properly drained into the river when this 
is practicable. 

2. When these moist lands lie at too low a level for direct 
drainage into the river, they should be protected by dikes from 
being flooded at high water, and subjected to cultivation, in order 
to reduce the amount of moisture in the soil. In our climate, with 
its cold winters and sudden variations of temperature, it is impos- 
sible to use the eucalyptus for this purpose, and some other plants 
must be found. 

3. In low-lying lands thus protected by dikes resort can be had 
to wind-mills or other methods of pumping, in order to maintain 
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the ground water at a depth below the surface which will permit 
of cultivation of the soil, in case plants are used which do not grow 
in very moist ground. 

4. Certain of these low-lying lands might be permanently flooded 
by the construction of suitable dams. If this means is used, care 
must be taken that a sufficient depth of water can be maintained 
over the whole flooded area^ so that hundreds of square feet of 
moist soil will not be exposed to the air and sun, should the level 
of the water fall a few inches. 

5. Similar precautions for maintaining a sufficient depth of 
water should be taken with the small ponds which already exist. 
They should be filled up, and the filled land properly drained ; or 
they should be deepened when too shallow, and a sufficient depth 
of water maintained over the whole area to avoid the exposure of 
large surfaces of bottom when the water falls. In many instances 
a combination of filling and deepening will be found to be the best 
method of treating a pond. Care should be taken that the banks 
are reasonably steep, and in some cases it might be advisable to 
pave the banks of these and other bodies of water with stones, 
where a sufficient amount of water cannot be maintained at all times. 

6. The same precautions to prevent the exposure of large areas 
of bottom should be observed in all artificial bodies of water, such 
as those used for manufacturing purposes and those for the supply 
of towns and cities, of which a considerable number exist in the 
district under consideration. 

7. When the conditions favoring the growth of the haematozoon 
exist in the Charles River bed itself, some of the methods of im- 
provement already mentioned should be used. 

By the systematic use of such measures of prevention as these, 
varied in different parts of the area to be treated according to the 
various conditions present, using of course in each individual case 
the method which would be of least expense, we may hope to see 
this endemic disease finally and completely banished from the valley 
of the Charles River. 

JOHN JENKS THOMAS, A.M., M.D. 
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